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ENTRIES APPEAR IN THIS INDEX 


under names (1) of authors; (2) of research organizations or institu- 
tions; (3) of subjects. Specific subdivisions of general subjects, if 
treated in PUBLIC ROADs in detail, may be indexed independently: 
e. g., Earth roads indexed under (1) Earth roads (general information), 
and (2) Topsoil roads (specific information). Cross references under 
main subject headings may list such specific subdivisions of the topics 
as are indexed independently. 


Cross references may also be made (1) to allied main headings 
or (2) to subheadings of main headings. In the latter case, sub- 
headings are indicated in cross references by inclosure in parentheses. 
Headings and subheadings consisting of several words each are indi- 
cated in cross references by initial words only. 


Abbreviations used in this index are the following: 


A. E. S. C.—American Engineering Standards Committee. 
fn.—footnote. 


q.—quoted. 

r.—reference, referred to. 

r. to p.—reference(s) to publication(s). 

U. S. D. A.—United States Department of Agriculture. 
U.S. D. C.—United States Department of Commerce. 
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Abandonments, railway, 
ments. 
Abrams, Duff A 
Abrams and Walker curve 
Abrasion tests: 
of concrete 
of lowa limestone 


see Railway abandon- 
121, 276 
3 123 
209-211 
209, 210 


of rock, effect of number of pieces of rock 
used Satasacicact aan 
of sand, research cam 
see also Concrete sand. 

Absorbed ..., absorption, see Expansion— 
Moisture absorption— Paraffin 
absorption—Tar absorption— 
Warping. 

Abutments, see Bridge abutments—Skew arches. 

Acceleration, see Accelerometers—Deceleration. 

Accelerometers, use _... 130,210 

Acetate of lead method of determining amount of 

shale in sand ~- 26 

Admixtures: 

in concrete 
data from concrete-sulphate water tests 176- 
179, 183 
value in pavement curing, research 212 


in earth roads 
depth of treated soil 208 
research, recommendation 159 
research, various studies cited 157- 
160, 182, 208, 209 


158, 159, 


in subgrade soils 
cost of treatment nines . -. 152, 156 
depth of treated soil 154-156, 158 
research, various studies 101, 
139, 141, 142, 152-160, 182, 208 
subsoil action below treated soil 155, 156 
Adobe soils: 
characteristics . 94, 140, 143, 148, 150, 159 
cracks (shrinkage) . 140, 143. 150 
definition - v4 
research. 139-1438, 148 150, 154-156, 159, 208 
shoulders of adobe, relation to drying of sub- 
grade .. 148, 149 
volume change __ 139, 140, 143, 148, 149, 159 
see also Adobe subgrades—Clays and clayey 
soils. 
Adobe subgrades: 
construction methods 148-150, 154-156, 159 
relation to cracks in concrete pavements . 140, 
143, 148, 150, 154-156, 159 
see also Admixtures—Adobe soils—Clay sub- 
grades. 
Adsorption, dye, see Dye adsorption numbers 
dye adsorption test. 


Advisory body (national) on interstate motor 
transportation. _- ecard e 126 
Age of concrete, relation to: 
bond with steel. - : 276 


22, 23, 206, 210, 212, 252, 276 
. 20-23, 206, 212 


compressive strength 
transverse strength 
Agents, producers’, see Drivers. 
Agg, Professor T. R., traffic studies, r 


43 (fn.), 
234 (fn.) 
see Bituminous aggregate—Concrete 
aggregate—also names of kinds of 
aggregate; e. g., Gravel. 
Agricultural value of soils, evaluation method_. 
Aid, governmental, see Federal-aid highway con- 
struction—Crants. 
Air compressor, bridge repair outfit. .__._- 207 
Air curing of concrete: 
test data 
see also Curing. 
Air density factor, wind resistance tests of motor 
vehicles _ 


Aggregate, 


147 


14-23, 174-178, 206, 212, 251 


205 
Air drying: 
of soil samples 
of test subgrade, method 
see also Air curing. 
Air expansion, see Expansion. 
Air pressure: 
on soil pressure cells in earth pressure meas: 
urement -_- 103(fn.) 
see also Wind pressure. 
Air resistance, see Wind resistance. 
Air straightener, in wind tunnel__-._...._.-...__- 
Air temperature, see Temperature. 
Air velocity, see Wind velocity. 
Alabama State Highway Department, research, 
clay asphalt surfacing. -_...._____- 
Alignment (road) in relation to vehicle, research 
Alkali, effects on concrete: 
protection against, by tar and 5 ae 
ment, report by E. E. one "251, 252 
repair equipment for alkcliattacked culverts 
and abutments-__-._...-..._--_-- 207 
see also Sulphate water. 
Alkaline bases, effects on soil___.._.._.....-_.-- 150 
Allen, E. W., publication of research (article) _.. 69-72 


55970—29——-1 


36, 37 
14,15 


208 
209 
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Alumina cement: Page 
reaction to temperature. 175, 178 
research, lowa State Highway Commission 210 
use in concrete-sulphate water tests 175-179 

Alumina silicates of lime, occurrence in concrete 

test specimens 252 

American Association of State Highway Officials 

committee on tests and investigations, meet 

ing, topics discussed 184 

research reports, 1 132, 184 
American Electric Railway Engineering and 
Accountants’ Association, life of 

railway physical property, q 142, 143 


American Committee, 


134-136, 162 
34, 


Engineering Standards 
traffic sign: ils code 
American Society for Testing Materials, 

90, 121(fn.), 151(fn.), 179, 183, 184, 210, : 
American Society of Civ il Engineers, committee, 
flood protection data 
Ames dials, use in tests 
Ammoniated water, use 
of soils_. 
see Chemical 
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9 
15, 131, 132 
analysis 
- 34,39 
analyses— Mechanical 
analyses—Quantitative analysis 
Anderton, B. A., see Emmons, W.J., and B. A. 
Anderton 
Angle of repose, various soils 102, 103, 
Animal products, transportation by motor truck 
124, 
Apparatus and equipment, see names of instru- 
ments and machines—also names 
of processes and tests in which ap- 
paratus is used; e. g., Concrete 
pavement construction, Dye ad- 
sorption test 
Applied loads, see Load, loads. 
Arcata, Calif., see Calcium chloride, use 
surface application) 
Arch action of earth fills during consolidation 
Arches (right and skew), see Skew arches. 
Areas 
of automobiles, determination in wind resis- 
tance tests 205 
of footings for bridges, relation to pressure 152 
see also Bearing area—Watershed area 
Waterways 
Arid regions, fine-grained soils 
Arlington Experimental Farm, 
research, 


in mechanical 


Analyses, 


127 


125 


(for 


104 


138, 181 
Arlington, Va.: 


various studies cited 102, 


129, 130, 141, 143, 146, 151-154, 156-158, 160, 209 
see also Columbia Pike. 
Ash, voleanic, see Volcanic ash. 
Asphalt: 
various asphalts with and without copper 
sulphate, research 4 210 
see also headings beginning Asphalt, Asphalt- 
ed, Asphaltic, Bitumen, Bitumi- 
nous—also Clay asphalt surfac- 
ing—Cut-back asphalt—Rock as- 


phalt surfacing—Sand asphalt sur- 
facing—Sheet asphalt. 
Asphalt content, see Bitumen content. 
Asphalt paint coat for steel reinforcement, con- 
crete pavements 120 
Asphalt sand: 
research auxiliary to research of stability of 
bituminous mixtures 86 
voids in, relation to mineral filler content of 


asphaltic paving mixtures. 132 
Asphalted dowels, concrete pavement re inforce- 
ment. 120 
Asphaltic cement, see Mexican pe stroleum asphal- 
tic cement. 
Asphaltie concrete, see Bituminous concrete. 
Asphaltic content of road oils, determination, 
aS Se e 1S84 
Asphaltic oils: 
as admixtures for 
earth roads, research ae . 182, 208 
subgrade soils— 
cost. = js ; i i 156 
relation to cracks, concrete _ pave- 
ments___- S_... 154-156 
A. phaltie paper, use in curing of concrete _- 206, 212 
Asphaltic pavements, asphaltic paving mix- 
tures: 
mixed asphalt pavements, construction— 
lantern slide. ace weir pe deltat cen 41 
IN NOR 8 one oe ide see pence 91, 92 
see also Asphalt—Deformations —Sheet as- 
yhalt—also headings beginning 
itumen, Bituminous. 
Assessments, special, against land__ - 261-264 
see also Finance, highway. 
Austin chalk, Texas..._.___._..___-__. .--. 181 (fn.) 
Automobile fans, effect upon wind resistance of 
0 RE Ee 204 
Automobiles, see Areas (of automobiles)—Wind 
resistance (of motor vehicles)—also 
headings beginning Motor. 
Automotive Engineers, Society of, truck tire 
Wa eit ctmtivcncbanaagpanwen 129, 130, 209 
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Axis of deformations, see Neutral axis. Page 
Axle load of motor vehicles, regulation = 165 

Axle spacing of 6-wheel motor trucks, relation to 
stresses in concrete pavements 165- 
168, 184 

B 

Ball-indentation tests of concrete cured in semi- 

arid climate 206, 212 


Baltimore, Md.: 
share in 
State gasoline tax receipts. Cover of No. 7 (fn.) 
State motor vehicle revenues 235 
Banks bordering highways, eifect upon traffic 


distribution . 2,7,8, 12 
Bantz, Burwell; crack prevention, concrete side- 
walks . 150 


see Concrete reinforcement. 
Base courses, see Bituminous concrete—Sub- 
bases—Subegrade construction. 

Bases, license fee, see License fees and taxes. 

Bases, soil, see Soil bases. 

Batch boxes: 
industrial railway batch boxes _ 220, 229, 230, 274 
weighing batch boxes on hoppers for cement 


Bar reinforcement, 


handling ; . 25 

Batch making, see Concrete mixers—Concrete 

mixing. 

Batch measuring and weighing devices, use in 
concrete road construction 242-245, 
271 ye 2 

Batch trucks, use in concrete road construc tion: 
cement handling, time 221, 223, 245 


cost 
deliveries per day, 
depreciation 

formulas, 


220, 223-229, 232 

various haul distances 225 
222, 224, 226-228, 232 

see Concrete pavement construc- 

tion (formulas). 

loading time. 

loads 


---- 221, 223, 244, 245 


capacities, types of batch 
trucks .-.. 220, 228,229 
number pee 1 per day, formulas for 226 

see also Loading (and unloading oper- 

ations, concrete road construction.) 
number required for various conditions._._... 225, 
228, 231, 232, 274 
one-batch versus two-batch trucks. 220-222, 225, 228 
ownership tie : 221, 227-229 
servicing operations ein ia i _ 220-295, 272 


various 


speeds, by truck types .. 220-222, 228 
stand-by cost, earning of. 223-228 
stop-watch records Peers 221, 223, 244 
trip time___- 220-226, 229, 231, 243, 244 
turning and dumping time_- 221-223 


Batcher plants, see Material handling. — 
Batches (concrete): 
in concrete road construction— 
measurement ................. 
number deliverable per day- 


formula EAT pe ae =<). fan 
three types of Maa oS co 225 
pavement output per 5-bag bateh_______ 225, 


248, 250, 276 
weighing---__- nS Pe 243-245, 271, 272 
weights ____- 228 
see also Concrete mix—C ‘oncrete mixers— 
Concrete mixing. 
Bates test road, Illinois, subgrade studies_____- 137, 
139, 148-150, “160, 161 
Beam tests, see Transverse strength of concrete 
beams— Warping. 
Bearing arec of subgrade soils: 
relative penetrations of bearing areas of vari- 
ous sizes, equal unit loads 151, 152 


size, relation to— 
_... 37, 151, 152, 160 





bearing power -__- 
depths of penetration “with equal unit 
loads (equation) - .. 151, 152, 160 
unit load for penetration of 0.1 inca 
es 37, 151, 152, 160 
see also Bearing power. 
Bearing po wer: 


of earth roads, increase by admixtures__.__ 157-159 
of foundation soils___________- cona-cwtc we 190,100 
of subgrade soils— 
comparative bearing power, tests— 
check tests, plotting of camer 37 
ee eae 46, 149-152 


laboratory method and a contin 37-39 
relation to— 
admixture treatment__ 152, 153, 156-160, 208 
bearing power of foundations for 
bridges - - .. 139, 140, 152 
clay content... 138- 142, 146, 149-153, 156, Lo 
dye adsorption__ enn hs baer aude arte 
moisture content during subgrade 
COMINIINIOIS 65S oda acaeaseaes 
moisture equivalent percentage intaas 137, 
140-142, 146, 159, 160 


moisture-holding capacity of soil 146, 159 
moteture in@lex._.................. 142, 169 
EE eee 142, 160 
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Bearing power—C ontinued. 
of subgrade soils—Continued. 
relative loads producing common pene- 


Page 


tration, different bearing areas__-. 151, 
152, 160 
research, recommendations__....._ 151, 153, 160 
see also Bearing area— Stability (of sub- 
grade soils). 
Beeler, 2 en 267 (fn) 
** Beeswak”’ soil, characteristics___..............- 181 
Beet pulp, effect a concrete and mortar, 
Sere 
Belt conveyors, use in concrete road construc- 
_ a ee 242, 245, 272, 274 
Belt drive (elevating grader), repair parts_._____- = 


Belting in concrete pavement finishing - ._- 195, 273, 27 
Bendigo, Australia, skew arch collapse 18: 
Bending stresses, see Compressive stresses. 

Benefit assessments, highway finance. _______. 261-264 
Benefits to land from highway improvement_. Roy 264 


Benkelman, A. C., tests____.-..-....-.-.--_-- (fn.). 
Bennett, _— os clay soils in ~—eam to oe. 
les, q., article. _.____- 138, 180, 181 
Bennings Road a sn District. of Columbia, 
earth-pressure tests __..____.___. 102, 103 
Bergford, R. E., capping of concrete cores, effect 
on strength (article) . --..._....__- 42, 43 
Bermudez asphalt, research. _____..._.._-_..___. 4 
Berry extensometers, use in tests.._.__.._._.__-- 
Berry strain gauges, use in tests___.__._____- 15, 22, 186 
Bibliography: 
earth and gravel roads, announcement - ---_-- 212 
Rs cca nodtintddensdsetandevsnguns 161, 162 
Bicarbonates, see Calcium bicarbonate—M ag- 
nesium carbonate and bicarbonate. 
Bidding: 
in concrete paving jobs_ -____-.--.-----.---- 269 
in elevating grader-wagon jobs_. 29, 41, 59-67, 73-80 
Bijls of Belgium, research, r__.._......------- 152 (fn.) 
Binder: 
for gravel roads, research._..............___- 210 
for sandy roads, research _-__._.._.._......--- 210 
Bins, use in concrete road construction: 
homemade bins__-_-...........-----.------- 243-245 
loading bins, delays at--.......--.--..---- 221-223 
steel bins— 
measuring and weighing devices-__-_- 241-245, 
271, 272 
CO EE Sa eee 241, 243 
Bitumen content of bituminous paving mixtures: 
computation in stability test_............._. 89 
percentage desirable, determination________- 133 
relation to— 
defermoations........................... 131-133 
—_— ia ine: a: cist ni cat aeaei 132, 133 
CE dice thitedvnweweecndécrsdwentan’ 88, 89 
EE cid deat de anitindcncaented aides 88, 89 
variation, determination of effect -___.....- 131-133 
Bitumen requirement of tar for cold application 
to gravel roads, Wisconsin method- 40 
Bituminous aggregate: 
fracturing under pressure _-_------.-.-- 86, 87, 89, = 
grading, effect, research, r. to p___-------.-- 
grading in stability test specimens __-_____- '” 
mechanical analysis for deformation test 
Nt etnctiena cot nwcewewe 131 
relation between fine aggregate and voids__.._ 132 
see also Asphalt sand— Mudshell. 
Bituminous concrete: 
as base for sheet asphalt inexperimental road. 210 
compression for testing, method -___--_-._-_- , 87 
compression tests -_.....--......-.---------- 86 
deformation test -._..........---.--------- 131-133 
replacement, Ohio Post Road___.....--.-_-- 82, 83 
stability test, method, apparatus, and 
SS winters cnotowtenaee sacs 9, 209 
stress-deformation curves -___-_.....-.--.----- 87, 89 
truck-tire tests (impact tests) _._._____.__.__- 130 
Bituminous crack fillers, see Crack fillers. 
Bituminous macadam pavements: 
maintenance costs, Maine- --_-_---__-.---- 54, 58, 67 
traffic distribution on-___---._- Rehr eS 1-13 
Bituminous pavements: 
construction, methods and equipment— 
ae 41 
motion pictures_-_-__--......-....-------- 91, 92 
les cr chmepiuntendonaenn 6, 7, 87 
subbases, research recommendation --_-____-__- 153 
wheel marks developing after application of 
I btaitie cs sadtienie staan +-- 3 
see also Asphalt—Asphaltic pavements, 
- y~ paving mixtures—also 
ot headings beginning Bitu- 
minous. 
Bituminous paving materials: 
properties, research ____.....-......-.---..--- 209 
sources and tests, motion picture -__.....--- 92 
see also —s beginning Asphalt, Asphal- 
tic, Bitumen, Bituminous, 
also names of kinds of bituminous 
surfacing; e. g., Clay asphalt sur- 
facing. 
Bituminous paving mixtures: 
compression of test specimens, method------ 
87, 131, 132 
design of paving mixture, relation to enna 
oe OPS EET CAE eee -133 
mixing method, deformation test os nee = 
tests, miscellaneous r_ _-_.._-...__.-._----- 


130-133, 163, 182, 184, 208-216 
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Bituminous paving mixtures—Continued. Page 


see also Asphalt—Asphaltic pavements, as- 
Itie paving mixtures—Crack fill- 
ers—Filler content—Fillers— Pen- 
etration — Proportioning — Shear 
tests—Specifie gravity—Stabil- 
ity tests—Strength—Toughness— 
Voids—also other headings begin- 
. ning Bituminous. 

Bituminous surface on concrete road with pitted 
surface, laying, research.___......-. 208 
Bituminous surface treated roads, construction, 
OS ROR 
Bituminous surface saeemeee of earth roads, 
research 1, 163, 182, 208, 209, 211 

Bituminous surfacing, see Asphalt“ Asphaltic 

pavements, asphaltic paving mix- 

tures—Clay asphalt surfacing— 

Rock asphalt surfacing—Sand 

asphalt surfacing—Sheet asphalt— 


41 


Sheet asphalt pavements—also 
other headings beginning Bitumi- 
nous. 
Blackjack” land, characteristics_.............- 181 
Black soils, see ** Blackjack”’ land—Black Waxy 
Belt— Pacific Highway. 
Black Waxy Belt of Texas, rotten limestone _- 138, 
159, 181 (fn.) 
Blade design, concrete mixers -___.........._.-- 273 
Blades of concrete mixers, cleaning._...._____- 249, 250 


Blast furnace slag, see Crushed slag. 


Block reenes, see Granite block pavements. 
Blue clays, f....--..--.------------- 81, 98, 138, 143, 181 
Bond 
between concrete and steel, tests by Duff A. 
Abrams, conclusions-_......_....- 276 
between concrete core and cap___..-.-..._-- 183 
between mortar and aggregate in saturated 
concrete, relation to failure_- ‘ 2 
between Portland cement and Lumnite 
cement, research _........-.....-- 210 
see also Bond stresses. 
Bond stresses: 
in steel reinforcement, concrete pavements— 
EE 212 
percentage of compressive strength at 
oS) aoe ee 276 


working stress, plain bars.__..........-- 276 
Bonds, highway: 


borrowing versus pay-as-you-go method in 


highway finance _................. 265 
forecasting amount of justifiable issue. ...... 54, 68 
I a inl Nesdisihied einen cian cticica cites , 262 
Bonuses, concrete road construction. __.._.....- 273 
Booster pumps, concrete road construction, 
NE hc xikcineratataeouwar wc 199 
(a) SSR SE Shs ee ean ae 64, 65, 148 
Borrowing, see Bonds, highway. 
Bottle-neck points on highways, elimination, 
~~ ae ee 63 
Bottling plants, milk, in C satita woe district. 108- - 


Box culv te, research 

Boyd, J. 
8 | eee Ee ee 38 (fn.), 
139 (fn.), 141 (fm.), 142 (fn. ), 161, 162, 184, 210 


procedure for testing subgrade soils (article). 34- 
39, 41 
Braking distance of motor vehicles, relation to 
economy in use of street space _ 267 
Branch lines of railroads, see Railway br: anch 
lines. 
Braune, G. M., earth pressure, r__..........---- 24 
Breakdowns: 
in concrete road construction __-...__...- 197-199, 


230, 231, 247-250 
of elevating graders__-_-.-...- 25, 31-33, 61, 74, 77 
see also Repairs—Spare parts. 
Breaking strength, see Compressive strength— 
odulus of rupture— Tensile 
strength—Transverse strength. 


Brick, vitrified, manufacture, motion picture - _. 92 
Brick roads, construction methods and equip- 
ment: 
SS eee 41 
eta cic Sesicrivieni ar swt Solin Gace 92 
Bridge abutments: 
earth pressure against, tests_........_..__- 102-106 
effect upon traffic distribution __._______- 2, 5,9, 12 
TRIE GUIS. 5. 5. occ eweseeccnscdecsce 207 
Bridge design: 
application of research findings in bearing 
power of subgrade soils__.._______- 152 
area of foundations, relation to pressure _ ___- 152 
GE Ie oo iticcedadascsuwnnaces 185-193, 202 
waterways, general formula _-_-____--..____- 253-259 
Bridge repair outfit, research_______._.._.._..._- 207 
Bridge specifications, see Specifications (for 
bridges.) 
Briggs and Shantz, moisture equivalent test, 
su bgrade Pe atthnictiniincccs q 
Briquette molds: 
eee ee 68 
for subgrade soil test _.............-........- 37, 39 
Briquette supporting ring_..._..............---. 37, 39 
Briquettes, preparation: 
sand briquettes in strength-ratio tests__ __ _. 91 
soil briquettes in slaking value test_..._..-_. 37,29 
Broken stone, see Crushed stone. 
et Saas 96, 97, 99, 138, 181 
Browne, E. L., transportation of milk by motor 
truck, Chicago dairy district (re- 
aS 107-115; cover of No. 5 
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Page 
Bucket conveyors, concrete road construction. 242 
Buckets of cranes, size recommended, concrete 


road construction re 

Buckling of concrete pavements ___ 275 

Budget, highway, relation to traffic forecast - _ 5A, 68 
Bulk shipment: 

of cement 245 


see also Cement hi indling ~Comodity trans- 
portation by motor truck—Freight— 
Milk transportation. 


Bulking effect of concrete materials, research. - 211 
Bulkmeter, use in test, r- i ce 211 
* Bull tallow’ ’ soil, characteristics ia . Isl 
Bull wheels, elevating graders, inefficiency - _ 25-27, 80 
Bulletins: 
of Bureau of Soils, U. S. D. A., survey 
bulletins, scope and value__._.._. 93-95, 


. ‘. 116, 139, 147, 151, 157, 159, 160 

Bureau of Soils, U. BD. As 

agricultural v: ond of soil types, evaluation 
method uf 

mechanical analysis of soils, method _- 116, 161 

soil classification, miscellaneous, r_ 147, 151, 157, 160 

see also Bennett, Hugh H.—Bulletins—Gile, 


47 


Philip L. 
Bureau of Standards, U. S. D. C., see Cal 
(definition)—Traffic signs and signals (ap- 
proval). 


Burlap, use in: 
curing of concrete 
warping of concrete 
Busses, motor, see Motor busses. 


18, 21-23, 183, 206, 212, 274 


15-17, 19, 22 


Cc 


‘ain, Maj. William, earth pressure, r 
‘al: 
definition... ‘ ee 
use as concrete admixture 176, 17S, 179, 212 
‘aleic sulphoaluminate, formation in concrete 


~~ 


test specimens 251 

Calcium, soil base, effect upon perme ability of 
soil 150 

Calcium bicarbonate, reactions in concrete test 
specimens - ¥ --- 261 

Calcium carbonate: 

formation in concrete test specimens, 
ae Sa 
occurrence in fine-grained soils _...-_-_--- 138, 181 


see also Lime—Limestone. 
‘alcium chloride, use: 
as concrete admixture 


— 


. 176, 178, 179, 212 


as dust preventive _- - 2 
for surface application in ¢ uring of ¢ cone rete 2, 
206, 212 
in capping concrete cores _............--...-- 183 
Calcium lime, high, see High calcium lime. 
Calcium stlphate, see Gypsum. 
Caliche: 
IIS oso ol ckccds saumvete . 138, 181 


suitability for subgrades _ _. 
‘alifornia Highway Commission, various studies 

cited. 23, 148-150, 

209, 211, 212 


~ 


i 54 156, 160, 206, 207, 
‘alifornia highway system, research: 
crack surveys, findings 
curing of concrete pavements 
subgrade soils 


~ 


.. 140, 154-156, 159 
. 23, 206, 211, 212 
137, 140-143, 147-150, 154-156, 159-162 


California Institute of Technology, research, 
Sa na 208 
Camps, road, see Road camps. 
Cans, storage, see Storage cans and jars. 
Cantilever loading of concrete test beams, modu- 
lus of rupture data 20-22 


‘anvas cover, use in concrete pav ement. c curing M, 274 
‘apacity-mile of motor trucks (common car- 

riers), license fee basis........... 237-240 
Capillary moisture 


in concrete, determination in test . .._...-- 251 
in soils— 
aaa as 140 


clay soils ‘ol —— 139, 159, od 
comparison w ith free water____. 


definition ___- , are 's 
effect upon subgrade ‘stability. 85, 140, 157, 160 
EERE LESS: SEM 143-145, 160 
gravity, lack ‘of power upon... . 140,157 
movement in soil columns - -__ __- 157, 161 


reduction by tile drain in low ering “of 


water table...__.. __ 57 
removal by drainage, impossibility ‘of. 140-142, 
157, 160 
research, various studies cited_ 13, 36, 
39, 85, 128, 138-145, 152, 153 "157, 159-162 
Cost vastibod, reviees.........<<.2.~......0 36, 39 
Capillary moisture percentages of soils: 
clays and clayey soils, Ohio.._...........--.- 85 
ROS a EC TS iis eae 36 
loess soil, lowa 128 
relation of laboratory determinations to field 
DUNS 5.cchcaincs Suedastee titers 
relation to— 
suitability of soils for subgrades_____-_-- 39, 
139-142, 157, 159 


Oe BIS o.oo caw neste doses 153, 159 

use of subbases and tile drains -_ . 141, 142, 157 
Capping of concrete cores: 

ee 

correction for height - 


42, 43, 183 
Ra SS 42, 43, 183, 212 


CUPS GIRL CADIIUNG . . .-.200-<ecccccncsss~ 43, 183 
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a Page Clay and clayey soils—Continued. Page 

eflect on compressive strength— : Checking methods, concrete road construction 249, EET ELI TION SD 180, 181 
article by R. E. Bergford oeesssnans Gees 271, 273, 274 heavy clays..____-__-.--------. 143, 150, 159, 180, 181 
research - - ..---..-------++------ 42, 43, 7 212 Chemical analyses: in— 

moateriats suitable... ........<. switeqecssoce<- 2, 183 


methods - 
Carbonate of lime, see Calcium carbonate. 
Carbonate of magnesia, see Magnesium, 
Carriers, common, seg Competition—Lieense fees 
and tates— Motor busses (common 


Saeonie st Aneta icennaieaiiie 23, 42, 43, 183, 212 


of cured concrete, determination of cement 
content and proportions of aggre- 
gate 211 

of water from Medicine Lake, 8. Dak- . 174,175 


Chemical processes in soils, researc h recommen- 


California highway system, research. 140-143, 
147-150, 154-156, 159-162 

POS TIOTGOIN sg 56 dns cccshensavess 38, 
96-101, 115, 116, 141, 142, 147, 154, 160 

tropical countries. ....--..--- 138, 159, 180, 181 





A dations ; 150, = United States, various localities__-._- 81, 
carriers)—Motor trucks (common Chemical reactions in concrete test specimens. 251, 85, 92, 138, 149, 156, 157, 180, 181 
: _ Carriers) ~Railways. ren Chemicals: ingredients of clay, proportions__________- 180 (fn.) 
Cane, oe -* railways ~indnstate oot a Al in natural waters, effect upon eoncrete, manufacture of clay into paving brick, 
rank cars (railroad)—U nloading Bdhens: 21 raotlon: platens: << --.. 5 soa 
also headings beginning Motor. Iso Alkali Hiohata Sg — research— 
Casting, see Elevating grader-wagon jobs. Reig —_ - ——— tate water 23, 206, 212, 248 clay soils in relation to road subgrades, 
Cecil soils in Piedmont Plateau, characteristics 180, 181 _ ss curing of concrete_._..---.--. 23, 206, 212, 2 "article by Hugh H. Bennett__-- 180,181 
Cells, see Kreuger cells—Soil pressure cells. Chicago, TIl.: ; a findings noted in review of tsi 
Cement: municipal motor vehicle taxes __. eeceke, ee studies 37-162 
dumping upon aggregate __..........-.-.-.-- 244 share in surface railway receipts 264 recommendations ._ ___..- “139, 150, 151, 160, 161 
neat cement— see also Milk transportation—Traffic studies. saturation, resistance to_...__- 
hardening, acceleration by calcium Cities, see Finance, highway Streets also he: d- young clays. Me RR EE a El . 
0 ee a eee ao. ings beginning City, Street, T raffic. see also Admixtures—Adobe soils—Angles of 
use in capping conc rete cores, see C ap- City governments, relations to State and county repose— Binder (for gravel roads) — 
ping. governments, highway finance -- _ 234, Capillary moisture—Checking— 
water content (basic) of paste— Se fet ‘ 235, 240 Chemical processes in soils—Clay 
comparison with voids, value____-. 19 City highway departments, financial data, 1923 : 260- content of subgrade soils—Clay 
definition ...........---..----.--.--- 19 262, 264 loam—Clay subgrades—Cove clay 
see also Cement mortar. . City-owned motor vehicles, see Ownership of soil—Cracks—Earth pressure (of 
reaction to temperature, high alumina and As motor vehicles. earth fills) —Eluviation—Erosion— 
Portland cements-..-....-.------ 175,178 Classification chart, trilinear, for soils... 39, 41, 100, 157 Flocculent character of clay soils— 
RE Tinks <= satcdndtcvenkweewleetos 245 see also Soils (classification). Fluid equivalents—Freezing (of 
tests— . Clay and quicksand subgrade, see Macadam soils) —Friability—Interstitial wa- 
auxiliary to tests of concrete 17-19, 178, 179 roads (construction). ter—Leaf clay soil—Load, loads 
methods, research... ............-..- 211 = Clay asphalt surfacing, research __- 208, 209 (safe loads)—Loess soil, Iowa— 
tabulation, various tests —__.-_-_._- , 210, 211 Clay content of subgrade soils: Lowland clay soils—Marl—Me- 
water requirements, see Cement era ag computation, formula. ee i 35 chanical analyses (of subgrade 
see also headings begining Cement—also determination soils)—Mellow clay areas—Mot- 
Alumina cement— Contraction (of by mechanical analysis, methods and tled soils—Oxidation—Pipe clay— 
cement mortar)—Expansion (of test results 34, 35, Porosity of soils—Sand clay— 
cement mortar). 38, 39, 85, 93, 99, 100, 128, 139, 146, 155, 159 Shale —Shrinkage—S ilt y ela y 
Cement content of cured concrete, determina- importance ___- . 37, 94, 138, 159, 180, 181 soils — Soils—‘“*Spouty = clay’’ — 
Ce > 211 in soils with high percentage of organic Stickiness—Stony  soils—Suspen- 
Cement handling, concrete road construction 221- ~223, matter . 138 sion clay in soil—Ultraclay—Vitri- 
242, 244, 245, 272, 274, 275 limiting values, good subgrades fied clay culvert pipe—Water-log- 
Cement mortar: determination, method. __. — 100 ging — Weathering — Weight, 
abrasion test (Deval), research. .___- poe he percentages ; - 38, 99, 100 weights (of soils)—White Store 
beet pulp, effect, research... .____- _.. 209 percentage in clay soils, by definition... . 180 (fn.) clay—Whitish soils—Yellow and 
bond with aggregate, relation to failure of relation to— yellowish soils—also headings be- 
saturated concrete. ...._...._._- cracks in concrete pavements 81, ginning Moisture. 
briquette molding, pressure- registering 85, 92, 128, 140, 143-156, 159, 160, 180, 181 Claystone -._- pa cinhi aes 
ee, ee 68 suitability of soils for subgrades . 37-39, Clean outs, elev ating graders _ RT 31-33, 61, 7 
mix used in variouse xperiments 17, 94, 95, 99, 100, 115, 137-162, 180, 181 Clean-ups, concrete paving jobs__............. 269, 270 
2, 175, 177, 17 79, 183, 186 see also Bearing power—Clay subgrades— Cleaning: 
setting— ‘lays and clayey soils —Deforma- of belts, elevating graders, time losses _-...-.. 32 
relation to length changes in concrete... 14 tions (of subgrade soils)—Elasticity of concrete cores for capping --..-.----.---- 2, 183 
see also Time of set. (of subgrade soils)—Lineal shrinkage CT CII TB iis Son ce Sisenaeceneeh Se 249, 250 
water requirements, various cements... 17, 19, 179 percentages of soils—Mechanical __ of milk trucks, Chicago regulations_....-.. 115 
see also Capping of concrete cores—Cement— analyses—Moisture capacity | of Clearances of motor vehicles: 
Contraction—Expansion— W ater- soils— Moisture equivalent of soils— relation to economy in use of street space__. 267 
cement ratio of concrete. Permeability of soils—Plasticity— research data _--__--- ex treaaDrimncierloawadon 1-13 
Cement ratio, see Water-cement ratio of concrete. Slaking of subgrade soils (time Clearness in technical writing--.-....---..------ 69, 70 
Cement requirements: required)—Volume change (in Climate: 


bags required for concrete production of 48 soils)—Volumetric shrinkage per- effect upon— 

















batches per hour_.......-.___- 245 centages of soils—Weight, weights pavements and subgrades, research ___ 151, 208 
see also Cement—Concrete mix—Consist- (of soils). railway trackage __---..---- -----------, 142, 143 
ency (of concrete)—Proportioning Clay fills, pressure, researeh____ -- 24, 102, 104, 212 see also Freezing—Heaving—Semiarid cli- 
(of concrete). Clay loam: , mate—Temperature—Tropical soils. 
Cement sacks, emptying -__-...-------- 195, 244, 245, 272 as subgrade soil, see Macadam roads Coagulation of enh — method in dye 
Cement trucks. ____-- SES I i EO 245 (construction) : . adsorption test ...------.-----.---- 
Census, traffic, see Traffic census stations— characteristics determinable by touc h. aS gg Coaltar: | : 
Traffic studies. formation from clay soil by sand admixture. 155 eas puabenine stanmente mamatenaen Wh = 
€ enter joints: : a | eee 96-100, 140, 155, 180 Coarse-grained soils, use for building fills... 137, 159 
in concrete pavements— Clay subgrades: Coarse material in subgrade soils: 
formation, labor requirements_____... 274-276 ‘pressure distribution to, through broken definition i in ec tint oes anaylsis test 34, 35 
formation by parting strip---- : stone and concrete slabs.......... 151 effect upon lineal shrinkage - Bese 101 
per oy ere sence pressure — on, — 39. 151, 153, 160 see also > ame reed soils. 
Center lines (highway marking): cihinsettna aaaimiiae ta ~---- en 149, 150 Coatings, see Alkali, effects on concrete— Asphalt 
924715 uration, resistance - paint coat—Guard-rail posts (wood)—Ironite— 
effect upon traffic distribution... _- 2, 3,7, 13 wetting during construction, pavement Paint films—Paint mixtures— Painting outfit— 
obliteration of contraction cracks in concrete crack prevention. __- _ 128, 149, 150 Paints—Seal coat 
pavements... __----..--.----------- 275 see also Admixtures—Clay content of sub- Coefficient. i ients: 
see also Traffic signs and signals. grade soils—Clays and clayey of fri ~ ny 7 aemanaes diaiidil ee | 
Center loads, application in fatigue tests of con- soils—Ditches (side)—Macadam . oma ee * 
crete. __.....---------------------- 211 roads (construction)—Subbases— ES eae ee 119, 120 
Center of road: Subgrade construction—Tile drains relation to spacing of joints concrete 
superimposition of wheel tracks, disappear- also headings —— Moisture. pavements._.....-.-___- aes ace 119 
oe Ler eae 7 Clay subsoils in Southern States - asses |} See research, Iowa State Highway Corr- 
traffic movement towards, ca - Clays and clayey soils: OS PR AAS FSET 208 
Central American soils, characteristics wen seee-=- active élements, rendering inert, research of friction of soils, research, earth pressure 
159, 180, ist recommendation _______.__- 150 | TERRE OES SPAS 24 
Centrifuging: as subgrade material, see Clay content of of relation between wind resistance of motor 
isolation of colloidal material, soils. ___--_-- 138 subgrade soils—C lay subgrades vehicles and wind velocity, eyua- 
method in subgrade soil testing - -- -.-.------ 35 as surfacing material, admixture treatment..  157- ae ee 
Certificates of public convenience and necessity. 169, 160, 182, 208, 209 of waterways IT 253-255, 257 
173, 216, 218, 219, 236 Sn ees an eee 138, 159, 181 ej ES A SE ae 
Chalk and chalky soils: characteristics— see also Cohesion of soils—Thermal coefficient 
characteristics, suitability for subgrades__---- 138, determinable by touch. ._.............- 94 of expansion. 
159, 181 in northern and southern latitudes, cones of soils, eet, research.........-.. 24 
: a COmparigon ...........<. 138, 159, 180, 181 Colloidal materiai in soils: 
Fa a gag Pops ch tests, r 185 miscellaneous r - _ _ - - ae 34, character, destruction by admixtures__------ = 
Charging ot canthets cntkers: sighs rare cgautns . 39, 94, 100, 138, 143-150, 156-160, 180, 181 character and effect, various soils__..___._._. 
law, effects ae 194-198, 2 colloidal material in____--- 137, 138, 159, 161, 180, 181 i ) 138, 150, 159, 180, re 
a Eerie Sac akan isinnnmneaesane » 27: colored clays— definition of colloids...................-- 180 
stop-watch records--_..........-....------ 197, 19 “a -" 
Chariton (lowa) experimental road § miscellaneous r - - ~~ ~~ ------ ~~ ----.---__-. flocculation Sone ” es ghana taal 138, 150, 180 
Charts, see Classification chart, trilinear—Condi- 96, 98,99, 138, 143, 149, 180, is in tropical countries__ 138, 159, 180, 181 
tion studies. suitability for subbases....-_.- 13 isolation by centrifuging ----_...-......--- 137, 138 
= Mies 7 I oink scanwndoantate 34, 39, 93, 94, 180 quantities in various soils_..............-- 137, 138 
Chatham road, Illinois, experiments -- -----.---- 149 I oo ie ea 81, Gxicattenn: Oieehe ons ckcnenaces 159 
Checking: 137-142, 144, 146, 149, 150, 157, 159-161, 180, 181 weathering Fe ee ae ee ee 138, 159, 180, 181 
a en ae Tae Oe ee 181 dye adsorption__._.___._____-- 37, 39, 85, 92,139,159 Colorado State Agricultural College, research _ 207, 209 
of concrete pavements, see Hair cracks. fine-grained clays _-_.-............ 138, 159, 180,181 Colorado State Highway Department: 
of mortar used in capping concrete cores, hd clays, description _._........._..._- 4 subgrade material, research _.--.-.....----.- 208 
POOPOITIOR 5 gg oon se ieee cscn ees 42 andling by elevating grader_.._..._____- 25, 26, 80 en ae ae ee 207 











Page 
Colors and a of traffic signals, A. E. S. C. 
SS ee Tae. 136 ,162 
Colors of eatin, 2 a0 Clays and clayey soils (colored 
clays)—also names of colors of soils. 
Columbia we big ee experimental section, 
, 118, 153, 154, 156, 160; cover of No. 6 
see also Aniin “4 Experimental Farm. 
Commercial truck hauling. ___.__..______- ~-- 125, 126 
Commissions, see Public service commissions— 
"also names (1) of individual com- 
missions, (2) of States. 
Commodity transportation by motor truck, 
article by J. G. McKay_______-- 124-126 
see also Competition—M ilk transportation— 
Motor trucks—Transportation. 
Common carrier truck fees and taxes, article by 
Henry R. Trumbower- -__--._-- 236-240 
Common carriers, see Common carrier truck fees 
and taxes—Competition — License 
fees and taxes— Motor busses (com- 
mon carriers)—M otor trucks (com- 
mon carriers) — Railways. 


Compaction: 
of earth fills, method, Sixteenth Street 
bridge___._. : 103, 104 
of subgrade soil test samples, method 37 
Compactness of subgrade soils, relation to cracks 
in concrete pavements.__........ 144, 160 
Competition: 


between carrier types in milk transportation 
to Chicago. ____- 107-115, 125 
between common carriers, attitude of public 


service commissious_____ 216, 218, 219, 236 
between motor trucks incommercial hauling. 124, 
126 
between motor vehicles and railroads— 

bus and railroad competition ____--- . 169, 
172, 213- 219, 232 

possible elimination through combined 
service - . 125, 126, 232 
relation to railroad abanionments __- 169, 


171-173, 215 
see also Competitive costs—-Competitive 
transportation. 
Competitive costs of common carriers, equal- 
ization by taxation __.__. Divdtess ie 
Competitive transportation: 


relation to street space utilization... _-.._.._. 268 
see also Campetition. 
Compression: 
in concrete beams (warped), test data_._.__. 20, 21 
of bituminous paving mixtures (test speci- 
mens), methods and apparatus 846 


87, 131, 132 
see also Compression tests—Compressive 


stresses. 
Compre:sion tests: 
of concrete— 
admixture-treated concrete... ..__.__.. 175-179 
apparatus used __ "23, 42, 42, 179, 183 
calcium chloride cured concrete__.__ 23, 206, 212 
crushed slag conerete____..... 122, 123, 136 
crushed stone concrete____- . 122, 123, 136 
cubes_ 252 
curing of specimens, methods in various 
tests__ 23, 


42, 43, 174- 177, 179, 183, 206, 211, 212, 2 252 
gravel concrete _ _.. .23, 84, 85, 122, 123, 136 
height of cores, correction method - 42, 


43, 183, 212 

height of cores, relation to diameter, 
recommendations. __. ..___...-..- 43, 252 
high alumina cement concrete __.. 175-179, 210 
limestone concrete _- 84, 85, 122, 123, 136, 210 
Lumnite cement concrete... __- 21 ) 


mixes used in various tests ; 
23, 43, 84, 85, 121-123, 136, 17: 5-178, 206, E 


Platte River sand- gravel concrete_....... 210 
preparation of specimens, methods— 
article by C. E. Proudley_______.__- - 


in various tests ____- 


a ee ee 

rate of flow in compression, research ____- 311 

vibrolithie concrete___._____.-___---- . 2 

water-cured concrete, various curing 
periods _. 211 

see also C apping of concrete cores—Com- 
pressive strength. 

of concrete sand— 

discrepancy in results, compression and 
tension tests___._._.._._...._-.---- 90 

relation between tensile and compressive 
strength ratios, graded sands... _.. 90,91 


see also Compression—C ompressive 
strencth—Compressive stresses— 
Stability tests of bituminous 
pes mixtures. 
Compressive deformations, see Deformations. 
Compressive strength: 
concrete— 
relation to— 
bond between mortar and aggregate - 23 
Dond stress, concrete and steel_...... 276 
capping of cores ___._...._ 23, 42, 43, 183, 212 
phage SE docdtantbabacesese 210 


7 90, 91 
drated lime in mix______......-._- 27 
he ciiendddtcnucerecesie 276 

shale in ite, research ______- 209, 210 


size and shape of test specimens.___ 43, 252 
temperature of curing medium__-. 175, 178 
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Compressive strength—C ontinued. Page 
of concrete—C ontinued.* 
relation to—Continued. 


tensile strength _. aceutgetatee. ~ Uae 
transverse strength, research 184 
varying ratios of fine and coarse aggre- 
gate, researc!) _- 210 


water-cement ratio 121-123, 136, 211, 276 
weather, research : 210 
see also Age of concrete—Compression 
tests Compressive stresses 
Strength. 
of mortar 
for capping concrete cores, relation to 


compressive strength of cores 42 
in concrete, sulphate water test speci- 
mens - 177, 179 
relation to grading of concrete sand_____ 90, 91 
Compressive stresses: 
in concrete beams (warped) 5 . 19-21 
in concrete pavements 
analysis 117, 118 
pounds per square inch in concrete mois- 
ture tests 16 


relation to tensile stresses during cur- 
ing : : 117, 118 
relative stresses produced by 6-wheel 
and 4-wheel trucks 165-168, 184 
in concrete skew arches _ 189-193, 202, 212 
see also Compression—Compression tests 
Stresses. 

Compressometers, ia wee. ‘ 23 

Compressor, air, see Air compressor. 

Concrete, see headings beginning Concrete—a/so 
Abrasion tests—Admixtures— Age 
of concrete— Alkali— Batch boxes 
Batch trucks Batches Beet 
pulp—Bituminous concrete 
Bond Cement Cement con- 
tent — Cement mortar — Cement 
requirements Chemical analy- 
ses—Chemical reactions—Chemi- 
cals—Coefficient, coefficients (of 
friction — of wear) — Compression 
tests - Compressive strength 
Compressive stresses Consist- 
ency — Contraction — Contraction 
cracks—Cracks — Curing — Deflec- 
tions — Deformations — Density — 
Evaporation losses — Expansion 
Fatigue— Flexural strength — Flex- 
ure tests—Flow of concrete— Flow 
tests— Freezing— Friction—Gravel 
asphaltic concrete—Gy psum— Hair 
cracks — Hardened concrete 
Heaving—Hydrated alumina sili- 
eates of lime—Hydrated lime 
Impact loading—Impact strains— 
Impact tests — Impregnations 
Ironite — Lime — Limestone con- 
crete surfacing—Lumnite cement 
concrete Magnesium carbonate 
Magnesium hydrate— Magnesium 
sulphate— Modulus of elasticity 
Modulus of rupture— Moisture 
Moisture absorption Moisture 
content Paraffin absorption 
Paraffin treatment— Plasticity 
Plate test— Portland cement— Pro- 
portioning — Rainfall Saturated 
concrete—Settling—Shrinkage 
strains—Slicing against forms 
Slump — Slump tests — Specific 
gravity—Storage cans and jars 
Static load tests — Strength 
Strength ratios — Stresses — Sul- 
phate water—Surface hardness 
Surface wear—Tamping—Tar ab- 
sorption — Tar treatment — Tem- 
perature — Temperature differen- 
tial — Tensile strength — Tensile 
stresses—Tension tests—Thawing 
tests—Thermal coefficient of ex- 
pansion — Transverse strength 
Vibrolithic pavements— Voids 
Volume change—Warping— Wa- 
ter-cement ratio—Water curing 
Water film— W ater requirements— 
Weather — Weighing bins and 
hoppers — Weight, weights—Wet 
earth, wet sand—Workability. 

Concrete aggregate: 

bond with mortar, relation to failure of satu- 


rated concrete. __............. 23 

dumping upon cement._.__.............---. 244 
measuring, methods and measuring devices.  &4, 
242-245, 271, 272 


relation to— 

abrasive resistance of concrete, research. 209- 
211 
absorption of concrete in water, research. 163 

compresseive wanes of concrete_______ 
84, 85, at 123, 136, 209-211 
frost action on concrete, research ______ 209, 210 
size of cylinders in compression tests_... 252 
strength-water-cement ratio ofconcrete.. 122, 
= 


" 


voids, research 


wear of concrete pavements -__-- 81, 92, 209, 310 
segregation, prevention__._.............--.- 136 
nc eg, EEE TET 241-243 
P06 Svcckccuacceteebavcceeduaware 84, 241-243 





Concrete aggregate —C ontinued. a 
tests, various_._. 
“84, 163, 179, 184, 209 ait 
see also Concrete mix—Concrete sand 
Crushed slag—Crushed stone— 
Fineness modulus—Grading 
Gravel—Limestone—Material 
handling—Mechanical analyses— 
Proportioning—Sand gravel— 
Screens and sieves—Shale—Sound- 
ness tests—Stone screenings—Trap 
rock. 

Concrete arches, see Skew arches. 

Concrete beams, see Compression— Compressive 
stresses—C ontraction (of con- 
crete)—De flections—Deforma- 
tions—Expansion (of concrete) 
Load tests—Molding — Tension— 
Transverse strength—Volume 
change—Warped concrete beams. 

Concrete cores, see Bond (between concrete core 

and cap)—Capping of concrete 
cores—Compression tests—Com- 
pressive strength. 

‘oncrete cubes, compression tests 

‘oncrete culvert pipe, conc rete culverts, see Cul- 
vert pipe, culverts. 

‘oncrete curing, see Curing 

‘oncrete drain tile 

sulphate water tests 
see also Tile drains 

‘oncrete forms for beams cas paretetadte eh wor. 

‘oncrete mix: 

aggregate requirements per batch,1: 2:4 mix 243 
recommendations for structures exposed to 


~ 


~~ 


Ee 


~ 
tw 


~ 


weather = 15 

relation to 
absorption of protectives ; —— 
bond, concrete und steel. _- ‘ 276 


cracks in concrete pavements - 81, 85, 128 
ease in handling in road construction, 


wet mix versus dry mix... 200, 249 
length changes in concrete 4-23, 175-179 
scaling, pavement eaaee . 84,92 
se ttling sdecatenne 249 


strength, see Strength (0 f concrete) 

see also Batches—Concrete mixers—C one rete 
mixing — Consistency — Hydrated 
lime (as admixture in cement)— 
Oils (crude oil in concrete mix)— 
Water requirements (of concrete) 
Workability of concrete (factors 
affecting). 

Concrete mixers 


buying, suggestions __ . 249, 250, 273 
capacity of bucket, relation to disch: irge 196 
dribbling er 196 
eight-bag mixers, r. ;: mnt : 195 
five-bag mixers, r_. 195, 200. 

222-227, 230, 231, 243-250, 269-276 
hoppers. ___- : , . aes .. 195, 220 
leakage, cause of nonuniform consistency 194 


199, 200, 244, 248 

maintenance 194, 199-201, 249, 250, 273 

moving practice recommended - 248 
pavement production 

feet per batch ‘ 225, 248 

miscellaneous r 220,225, 227, 248, 250, 276 
production losses from 


inadequate truck supply--_- - miisiaiaiaih 
222-227, 247, 248 

industrial railway delays ‘ -. 229-231 
mechanical and operative troubles 104- 
202, 231, 249, 272, 273 

poor roads F conceah 222 
slow driving of trucks__......._. ~ 222, 223 
transfer of equipment - ...--- 230, 241 
water trouble : = ... 247, 248 


production of batch 
aggregate requirements, 1: 2:4 mix..... 243 
batches per hour, full production 

miscellaneous r _.. 194, 195, 198, 
202, 224, 226, 243, 245, 247, 269, 273, 276 

one-minute, 14-minute, 1!9-minute 
mix . 195, 269 
batches per hour, “stop- watch records. 197, 198 

operations involved, time r — each 


operation..._.._. at ... 195-198 
see also Batches. 

production time, value per minute .-- 222, 224 
research __- ea ee 
six-bag and 7-bag mixers, r 95, 196, 243 
skip operation. ___ 194-196, 198, 202, 220, me 272, 273 
speed under own power-___-_- . 241, 273 
steam-driven mixers, r_____-- ns weet ES 
three-bag mixers, r- ans, see 


see also Blade design—C harging—Cleaning— 
Concrete mix—Concrete mixing— 
Discharge—Drum_ speed—Hose— 
Measuring and weighing devices— 
Mobility of equipment— Power 
plant—Spare parts of equipment— 
Timing devices—Valves — Water 
pipes — Water pressure require- 
ments — Water requirements. 
Concrete mixing: 
equipment and labor required, paving jobs. 270, 
273-276 


methods used in— 

admixture-treated test specimens__ 178, 179, 183 
concrete road construction, data from 

efficiency studies____ 


194-202, 270, 273, 67 
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Concrete mixing—Continued. Page 
methods used in—Continued. 
mixing to a given slump, two ways______ 273 
plate test, concrete consistency ar 
mixing cycle, r ...-- 196-198, 202, 244, 276 
mixing time 
definition 198 


full production of mixers__ 195, 196, 224, 247, 276 
recommendation for structures exposed 
to weather. os ee Sea 15 
reduction, experiments .___ 276 
standardized time 195 
stop-watch records, paving jobs 197, 198 
value per minute 222, 224, 225 
research 211, 276 
undermixing, effects 273 


see also Concrete mix—Concrete mixers— 
Concrete mixing plant. 
Concrete mixing plant, concrete road construc- 
tion 
Concrete pavement construction: 
costs 
in Maine 
in United States, annually 
of delays at mixer, (per minute) 
of industrial railway 
of mixer trouble : : 
224, 226, 231, 249, 2 27% 
see also Concrete mixers nda stern 
losses) . 
of subgrade correction, payment for 
see also Depreciation losses —Haul, haul- 
ing— Material handling— Pay roll— 
Road maintainer—Truck supply 
Winter stock piling 
equipment 
comparison typical jobs and most effi- 
cient organization 
design, recommendations 241 
see also Breakdowns— Depreciation ac- 
count--Depreciation losses—Lan- 
tern slides— Mobility— Motion pic- 
tures—Repairs—Spare parts—a/so 
names of kinds of equipment; e. g., 
Finishers. 
formulas 
derivation, method 
for various calculations 
222, 224-226, 229, 2 


methods— 
efficiency studies, 


reports by J. L. 
Harrison 


194-202, 220-232, 241- 


--. 220, 244 





269 


243, 273 


226 
220, 


31, 243 


250, 


269-276 


used in test roads, see names of roads 
(listed under Experimental roads). 
used on loess subgrades__ 


127, 128 


organization of paving operation. _.___ 220, 269-276 

see also Batch trucks— Batches— Belting 
Bidding Bins Bonuses 
Cement handling — Checking 
methods Clean-ups Concrete 
aggregate—Concrete mix—Con- 
crete mixers—Concrete mixing 
Concrete pavements—C oncrete 
reinforcement—C ontract hauling 
Crack fillers — Cracks — Cranes 
Crown — strip—Crowns—Curing 
Cut-off walls—Design (of high- 
ways)—Ditches (side)— Drivers 
Driving Dumping Elevating 


Federal aid 
highway— Finishers 
Form setting 
Grading — Graphs - 
hauling—Hose—Industrial 
- Joints — Labor require- 
Lantern slides—Lighting 

Loading Loading 
plant Material delivery Ma- 
terial handling— Measuring and 
weighing devices—Motion _ pic- 
tures Overfinishing Parting 
strip—Pay _ roll—Placing— Pond- 
ing — Proportioning — Puddling — 
Pumps Repairs Rollers — 
Rolling—Screed marks—Screeds— 
Settling—Shoulder work—Speci- 
fications Sprinkling Stock 
piles—Stop-watch records—Sub- 
bases—Subgrade construction— 
Sumps Superintendence 
Tamping — Thickened 
design — Thickness — Thin edge, 
thick center—Tile drains—Time 
losses — Timekeepers — Tractors — 
Training of workmen—Transverse 
joints—Truck  supply—Turning 
time — Turntables — Vibrolithic 
yavemments Wage scale — 

yagons—Water (dripping over 
froms) — Water curing — Water 
pipes—Water pressure require- 
ments— Water requirements— 
Weighing bins—Wet earth—Wet- 
ting of subgrades—Y ardages. 
Concrete pavements: 

maintenance by contractor during con- 

IN iets < nc oceceinoensias 
maintenance costs— 
NS pcs ah nigh a hoc acesenhane 
maintainer operation, euets........... 
of reinforced and unreinforced pave- 
ments, research ___.._.__........-. 
relation to maintenance costs of macadam 


grader-wagon jobs 
Finance, 
Finishing 
Forms 
Haul, 
railway 
ments 
plants 


edge 


222 


222 
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Concrete pavements—Continued. 


~ Aaa 


~ 


~ 


‘oncrete Products Company, 
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on motor bus routes : sie: 

traffic distribution on__ de 1-6, 9-13 

See also Bituminous concrete—Buckling 
Center joints—Center lines—Com- 
pressive stresses—-Concrete pave- 
ment construction—Concrete re- 
inforcement—Condition studies 
Contraction—Contraction cracks 
Contraction joints—Crack fillers 
Crack surveys—Cracks—Curing 
Deflections Deformations 
Expansion Freezing Fri- 
ability — Friction — Hair cracks 
Heaving—Impact tests—Inter- 
mediate cracks—Joint fillers 
Joints Longitudinal cracks 
Longitudinal joints— Lumnite 
cement concrete—Modulus _ of 
rupture Moisture Neutral 
axis of deformations—Oil stains 
One-course concrete pavements 
Pitted surfaces— Rigid pave- 
ments—Rigidity of pavements 
Scaling Secondary cracks 
Seepage—Six-wheel and four-wheel 
motor trucks-—-Snow removal 
Static load tests—-Stresses 
Subbases Subgrade construc- 
tion Surface wear Temper- 
ature Tensile stresses Ten- 
sion—Thickened edge design 
Thickness— Thin edge, thick 
center— Traffic studies—Trars- 
portation surveys Transverse 
cracks—Vertical displacement 
Vibrolithic pavements Warp- 
ing—-Water (from needle ice—of 
condensation surface water) 
Wheel loads—Width (of pave- 
ments)—also names of experi- 
mental roads (listed under Ex- 
perimental roads) 


‘oncrete piers, elevation by frost action__- . 143, 144 
‘oncrete placing, see Placing 

‘oncrete prisms, compression tests 
‘oncrete 


production, — se¢ 
mixers 


Batches 
Yardages 
cooperative tests, 
culvert pipe 2)2 


Concrete 


‘oncrete reinforcement (steel): 


of pavements 
amount per square foot, current practice 182 
behavior at pavement cracks, research. 118, 212 
dowel action, preservation __- ess LIG-1DD 
greasing 5 l 
interrelation of longitudinal steel and 
transverse cracks, article by A. T 
Goldbeck ; = 117-120 
joints, formation 12 
mesh reinforcement 
method of forming contraction joints 


when used __ 120 
use in test pavement, frost heaving 
tests _ _ “ ; 144 
Michigan research ___- - 208 
“necking down" __ 118 
Pacific Highway reinforcement, r 115, 116 
placing 


at center joints 
in connection with new 


274, 275 
method of 


joint spacing ee 117-120 
labor requirements 248, 270, 274, 275 
rail steel, research 184, 212 


recommendations 115, 137, 

relation to stresses in pav ements 117-120, : 212 

research, various studies 117- 

120, 128, 163, 182, 184, 208, 209, 212 

rupturing 118-120 
survey, Highway Research Board, r  -_ 

163, 182, 2/ 9 


temperature reinforcement between 
joints - . . = sscoe On, 2 
tension allowable ie a a . hg 
of skew arch test models Lt Se 
of structures exposed to weather 14, 15 
Concrete sand: 
abrasion tests, research . ____- 211 


Concrete shoulders, see Shoulders. 


bins and hoppers for -_._...- ~ 241, 243-245, 271, 274 


aa eee Ora aren 90, 91 
elutriation losses in mechanical an: alysis. ies 90 
grading— 
effect on strengt h ratios, article by C. E. 
__ | See eae . 90,91 
poorly graded s sand, ‘research._...._._... 209 


loading and unloading, concrete pav ing = 220, 
221, 223, 242-244, 270, 276 

ies 5 244 
. 243, 244 
17, 18, 84, 90 


measurement under water 
measuring devices dei atisieatataladiics 
mechanical analyses of various sands. 


moisture content, effect, research ___________ 210 
proportioning by inundation, research — 
quality, determination.___________ SS 
ratio, effect of varying, research__- 211 
research, various studies ____ vs" 90, 91, 209-211 
silt content, relation to scaling of pavements. 81, 

84, 92 


strength ratios— 
relation between compressive and tensile 
eqvemgth ratios.................... 90, 91 
relation to grading 
tension tests 





Concrete sidewalks, cracking, prevention _____- 150 


Page 





6 











Page 
Concrete spheres, abrasion tests pd Sac es healesie 210 
Concrete structures exposed to weather, various 
Se tee heres 14,15 
Condition studies of pavements: 
Denverton-Rio Vista (Calif.) experimental 
ea 155 
deterioration surveys, concrete pavemen nts in 
Co deg ETE 
recommendation. -__...........- ee dweniveban* ee 
see also Crack surveys. 
Congestion, traffic, see Traffic congestion. 
Congresses, road, see Road congresses. 
Connecticut State Highway Commission, 
research 5 208 
Conner, C. N., vertical | presure of earth fills 
(article) 24 
Conrad, L. E., wind resistance of motor vehicles 
(article) _. Se ea 203-206 
Consistency: 
of cement mortar, see Cement (neat 
cement)—Cement mortar (mix 
used—water requirements). 
of concrete— 
definitions ——___- — : > 
field requireme nts. versus laboratory 
requirements Singha taekak? ae 
relation to— 
aggregate; slump, flow, and plate 


tests results - 121-123, 1 
compressive strength_ 121-123, 136, 
finishing, concrete pavements 


36 


211 
84 


92, 200, 249, 273 


scaling, concrete pavements 
water-cement ratio__ 


81, 84, 92, 249 
121-123, 136, 211 


a ee aoa __.---- 68, 121, 122, 136 
uniformity— 
as affected by mixer leak: ar 199, 200 


miscellaneous, T _ 194, 199-201, 2 
varying consistency, effect upon modulus 
of elasticity, research _____ ee 
see also Concrete mix—Flow of concrete— 
Flow tests—Plate test—Slump— 
Slump tests—Water requirements 
(of concrete)— Workability. 
Construction, embankment, see Embankment 
construction across salt beds. 
Construction, fill, see Earth fills. 
Construction, a 





49 


activity, 1925_. . 182 


cost data, “unde r Cost 


one cross references. 
data. 


for compensation, expenditures for, by cities, 
1923_. 


me aniten 260-262, 264 


see also City highw: Ly departments— Design 

(of highways)—Electric railways— 
Federal-aid highway  construc- 
tion—Fin nce, highway—Grants— 
Lantern slides—Motion pictures— 
Road contracts— Rural highways— 
State highway departments— 
Superintendence—Wendover Cut- 
off—also names of types of high- 
ways; e. g., Macadam roads—also 
names of component parts of high- 
ways; e. g., Subbases—also names 
of processes in highway construc- 
tion; e. g., Finsihing—also names 
of highway materials; e. g., As- 
phalt—also names of Experimental 
roads (listed under Experimental 
roads). 

‘onstruction, railway, see Railway construction. 

‘onstruction, subgrade, see Subgrade construc- 
tion. 

‘onstruction materials, see Commodity trans- 
portation by motor truck—Mate- 
rial delivery—Material handling— 
also names of materials. 

“ontact men: 


~~ 


of Highway Research Board, questionnaire 

aS eae 

of State on stn departments, problems 
SN EE a ee a 160. 161 


Continuing loads on concrete, plastic deforma- 
tions, research me 
Contract hauling, concrete road construction... 
Contraction: 
of cement mortar— 
in air, relation to— 
contraction of concrete beams in air 





11 


228, 229 


(after immersion) _...__._._..- i9 
expansion (prior) in water___._- 19 
measurement, methods and apparatus in 
Dc ihncictinnncnadndadlen«anpidasdiws. 17-19 
relation to water content. ___......._.__- 14, 19 
time in which occurring--.............-. 14 
of concrete— 
amounts in— 
admixture-treated test specimens__.. 176 
concrete-sulphate water test speci- 
a Ee LE See. 176-478 
pavements during drying__.._.__.-. 18 
warped specimens. -.-...........-.. 14-23 


analysis of process in drying pavement. 117, 1 


18 


curing concrete, shrinkage of, research... 211 


measurement, methods and apparatus in 
SE ccian dnt gh vate seweutewhis 19, 20, 
relation to— 
contraction of neat cement in air 
after immersion in water 
CURR in os ns 14 
expansion of saturated ita of pave- 
mentslab 


22 


19 
23, 117-120, 176-178, 211 
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Contraction—Continued. 
of concrete—Continued. 
relation to—Continued. 
exposure to air or weather 


Page 


eas 14, 
21, 22, 117, 118 
friction between pavement slab and 

su 16, 117-120 
moisture gradient between saturated 

and dried concrete 


eck iakiatedhdicsgecit ve 16 
strength of warped beams. _____- 20, 21 
temperature -._..---....- 14-19, 22, 117, 118 
tensile stresses (in road slabs) __- 117-119 

surface shrinkage in concrete masses, 
EER ARISES ,15 
time a — occurring in test speci- 
of soil, see ga shrinkage percentages— 
Shrinkage—Volumetric shrinkage 
percentages. 
Contraction cracks in concrete pavements: 
formation, analysis._.............-..------ 117, 118 
formation over fertins Se 275 
obliteration by black center lines_________-_- 275 


relative cracking, vel and limestone con- 
cretes, Ohio Post Road 81-85, 92 

see also Contraction—Cracks—also names of 
contraction cracks, e. g., Trans- 
verse cracks. 

Contraction joints: 
in concrete pavements— 
formation in reinforced pavements, new 

method 


CELE 120 
skewing, Ohio Post Road____.___._-.___- 81 
spacing in reinforced pavements, new 

Se 117-120 
see also Joints. 
in concrete structures exposed to weather, r_- 15 

Contracts, road, see Road contracts. 

Conveyors, see Belt conveyors—Bucket  con- 

veyors. 

Cook County, Til, see Traffic studies. 

Copper sulphate, use in tests of: 

asphalts and asphalt mixtures... ____- icfitian lie 210 
Minnesota stone.-__--__-.---_---------e- 210 
Cores, concrete, see Bond (between concrete core 
and cap)—Capping of concrete 
cores—Compression tests—Com- 
pressive strength. 
Corner deflections, corner deformations, see 
Deflections— Deformations. 
Corner loads used in tests__..._......____.. 17, 167, 184 
Corner tension in concrete pavement slabs in 6- 
wheel truck tests_..........____- 168, 184 


Correction factors for concrete cores . ,com- 
pression tests ______- 2, 43, 183, 212 
Corrugated metal pipe culverts, see Gavan 
pipe, culverts. 
Corrugations in bituminous pavements, causes 
Cost data and references to costs, see Admixtures 
(in subgrade soils)— Batch trucks— 
Clean-ups—Commercia) truck 
hauling—Competitive costs of 
common carriers—Concrete mix- 
ers (production losses—production 
time, value per minute)—C on- 
crete pavement _ construc- 
tion—Concrete pavements 
(maintenance costs)—Con- 
tract hauling, concrete road con- 
struction— Depreciation account— 
Depreciation losses—Discharge (of 
concrete mixers, lag and losses)— 
Earth roads (maintenance and 
Maintenance costs, surface treat- 
ment)—Electric railways (pave- 
ment construction)—Elevating 
grader-wagon jobs—Elevating 
graders—Expenditures, hi g h- 
way—Fares, motor busses (com- 
mon carriers) —Federal aid high- 
way construction—Finance, 
highway—Gasoline—Gravel roads 
(maintenance costs)—Haul, haul- 
ing (inconcrete road construct- 
ion)—Improvement, highway 
(relation to operating costs 
rates . trucking costs)—Indus- 
trial railway—License fees and 
taxes—Maintenance costs—Milk 
transportation—Oil and _ gasoline 
costs, motor busses (common car- 
riers) —Operating costs— Pay roll— 
Railway rates—Revenues, high- 
highway— Road maintainer—Snow 
removal—s a parts—Street 
lighting — Sub — Surfacing, 
highwa y— Teak trucks—Tar 
treatment (of earth and gravel 
roads)—Tax bur dens—tTraffic 
congestion (economic loss . . .)— 
Traffic studies (as basis of cost 
‘ apportionment) — Transportation 
costs, highway, research—Trans- 
portatio n surveys, highway— 
ruck supply in concrete road 
construction—Value, values— 
Wage _ scale—Wagons— Winter 
stock piling, concrete road con- 
struction. 
Cost weet, see ee ating grader- 
agon jobs (costs 
Cost keeping in truck Ay see Commercial 
truck hauling. 


6, 7, 87 
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Page 
Costa Rican soils, characteristics. -- 180 
Counterflexure between truck wheels on ‘pave- 
ment, relation to tensile stresses... 165, 
167, 168, 184 
Counties, highway research projects ___.___- 130 
Counting stations, traffic, see Traffic census 
stations. 
Counts, traffic, see Traffic studies—Transpor- 
tation surveys, highway. 
County aid in highway finance, see Grants. 
County and local road funds from: 
gases tax reventiel....................... 234, 
235, 261, 262; cover of No. 7 
motor vehicle revenues____________.__- 235, 240 


County governments, relations to 
city governments in highway 

finance ___ 234, 235, 240 

Cove clay soil, test results and miscellaneous r___ 101 

141, 152, 153, 155, 156, 160 

Coxville clay soils, characteristics - 


State and 


aoe ae oe 181 
Crack fillers for concrete pavements: 

research, bituminous and other fillers...._ 163, 207 

specifications, EEE swig aa 
Crack surveys of concrete pav ements: 

in California highway system, findings _- 140, 


148-150, 154-156, 159 
Ohio Post Road, gravel concrete and lime- 
stone concrete compared ____... 81-85, 92 
with admixture-treated subgrades_ 14-156 
with adobe subgrades 140, 148-150, 155, 159 
Cracks: 
in adobe soils. .____- . 
in clay soils____- 
in concrete pav ements— 
formation— 
in reinforced and unrein‘forced pave- 





140, 143, 150 
. 180, 181 


ments, analysis - . 17, 118 
over groove in surface, reinforced 

ES Pe See 20 
over parting strip. sole aki cih ata 275 


over submerged metal _ 
forced pavements 
maintenance. - . sinapiets 
obliteration by center lines. 
prevention, see Admixtures—C hemical 
processes—Concrete reinforce- 
ment—Curing—Cut-off walls 
Ditches (side)— Drainage—Joints — 
Subbases—Subgrade construc- 
tion— Tar paper treatment—Tile 
drains— Water-gas tar. 
relation to— 
adobe subgrades___- 


‘strip, rein- 


12 
. 92,120 
275 


140, 
143, 148, 150, lt 156, 159 
aggregate, character of _ RI-S85, 92, 147 
clay content of subgrade soils. __- Sl, 
85, 92, 128, 140, 143-156, 159, 160, 180, 181 
compactness of subgrades 144, 160 
compressive stresses in drying con- 
crete___. Sdn : 4 117 
curing of concrete. , es 14, 
, 118, 127, 128, 139, 146, 147, 150, 160 
oxnsdiaai of subgrade soil under 


pavement edge s BEE. . M0 
friction of slab on subgrade. ___- we 14, 
16, 117-12 

greasing of steel reinforcement - - 118 
ern 15, 


82, 83, 85, 92, 117-120, 152, 156, 167, 168, 
lineal shrinkage percentage of sub- 
grade soils _ _ __- SS é 
93, 99-101, 115, 
loam subgrades - __ 


275 


oe 36, 
147, 159, 160 
144, 145 


loess subgrades..__ 127, 128, 139, 146, 147. 160 
porosity of subgrade ._____.____- . 144, 160 
rigiaiey Gf ed... ...............- 151 
sand subgrades _. _.. 85, 92, 144, 145, 160 
steel reinforcement _- 14, 


15, 117-1 120, 144, 145, 155 
temperature changes 117, 118, 143-145 
tensile stresses in drying concrete. 117-120 
volumetric shrinkage percentage of 
subgrade soils _ __- . 39,41, 85, 
92, 93, 99, 115, 140, 143, 147, 154-156, 1 59 
wetting of —— — construc- 
tion_- 127, 128, 148-150, 156 
width of pavement - OES 144 
spacing in reinforced pavements i 119, 120 
see also Bearing power—C apillary 
moisture—Columbia Pike—Com- 
pressive strength—Concrete mix— 
Condition st udies—Consistency 
(of concrete)—Contraction cracks— 
Crack fillers—Crack surveys—De- 
flections—D e for mations—Hair 
cracks — Heaving — Intermediate 
cracks — Longitudinal cracks — 
Moisture content (of subgrade 
soils)—Moisture equivalent of 
soils—Secondary cracks—Trans- 
verse cracks—also names of experi- 
mental roads (listed under Experi- 
mental roads). 
in concrete sidewalks on clay subgrades, 
peerention......+.......-......- 
in mortar used in capping concrete cores, 
© ne RS ES 42 
Cranes, use in concrete road construction: 
miscellaneous r__. 220, 241-243, 245, 249, 271, 272, 274 
stop-watch readings, handling material 
Crepps, Prof. R. R., tests__......._-..-. 2... 1 
Cross-breaking tests, see Transverse strength of 
concrete beams. 


2 
4 (fn.) 
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Page 


Cross section, see Topographical 


topographical, 
cross section. 
Crossings, see Grade crossings—Intersections. 
Crown strip, concrete road construction _._- 


5 ae 
Crowns: 
of pavements— 
heights, research data os --- 23,513 
neutralization of superelev ation in outer 
quarter 7- 
relation to traffic distribution _- 1-13 


shaping, concrete pavements -_- 
of subgrades, building, method 
‘rude oil in concrete mix, effects... -- 
‘rum, R. W. 
miscellaneous r- * 
tar paper on loess subgrade (article) 


_. 273 
246, 248, 270, 273 


+ . 276 


~~ 


146, 147, 182, 184 
127, 128 


Crum’s method of proportioning concrete ag- 
gregate, corroboration _- Js 210 
Crushed limestone as concrete aggregate: 
comparison with gravel in respect to pave- 
ments cracks .-- 81-85, 92 
relation to compressive st rength ‘of concrete 's4, 


85, 122, 123, 136, 210 


research, 209, 210 


various studies 


test results, Ohio Post Road specimens. .--- 84,92 

Crushed slag: 
as concrete admixture in test specimens 176, 
178, 179 


as concrete aggregate in test specimens. 122, 123, 209 
‘rushed stone: 
as concrete aggregate— 
relation to surface wear of concrete, 


~ 


re- 
search 209 
unloading by crane : 242, 243 
see also Crushed limestone Trap rock. 
as road surfacing, pressure distribution 
through to foundation 151 


as subbase material 115, 153, 159 


Crushing strength, see Compressive st secon 
Cuban soils, characteristics . 138, 180 
Cubes, concrete, see Concrete cubes. 
Culvert head walls, effect upon traffic distribu- 
tion ‘ » 2s 
Culvert pipe, culverts—research, various studies 13, 
24, 163, 174-179, 182, 207, 212 
Curbs: 
inverted curbs on test road 148 
relation to traffic distribution - -- s. 36 
use in loess soil area : ‘ : 2B 
Cured concrete, see Curing—Hardened con- 
crete. 
Curing: 
of cement caps in compression tests, r-. ° 42 


of concrete 
methods 
relation to length changes, data from 
various tests 14-23, 117-119, 176-17! 
relation to strength, data from vari- 
ous tests 
118, 119, 174 178, 206, 211, 2 
used after capping -_. 


20-23, 





used for admixture-treated speci- 
mens in concrete-sulphate water 
tests 176-178 
used in semis arid climate, relative effi- 
clency 23, 206, 212 
see also Air curing ~Asphaltic pa- 
per—Burlap—Calcium chloride— 


Canvas cover- 


Chemicals—Curing 
period 


Moist closet storage—Oven 
drying — Ponding — Sodium sili- 
cate—Steam curing—Temperature 
(of curing medium)— W ater curing— 
Water requirements (of wet earth 
curing)— Water vapor—Wet earth. 

mileage for curing, full production, con- 


crete pavements 247 
yardage for curing, full production, « con- 
crete pavements - -_....-.. a. 
Curing period for concrete, length: 
effect upon modulus of elasticity, research... 211 
efficiency of various iaceatend of water curing, 
research - , Les Bet 211 
amet «= “eee 15, 


21-33, 84, 119, 174 179, 206 211, 212, 247, 252 
Curling of Pn bau pavement slabs, see Warping. 
Curves: 
highway curves— 
degrees of curvature, research data__ 2, 3, 7-11 
lengths, research data__-- 
relation to traffic distribution. 
road signs, r- 
Cushioning qualities of motor-truck ‘ace 


- 


to 


“14 7-12 
26, 134, 3h, 162 


tests— 
report by E. B. Smith_..........-...- 129, 130 
SE RE ALS Se Se LR aes 209 


Cushions, pav ement, see Subbases. 

Cut-back asphalt, use in forming joints, rein- 
forced concrete pavements - --- ni 

Cut-off walls, research 141, 142, 144, 145 


Cuts: 

depth of macadam surfacing in cuts, recom- 
REESE SS ae Ree 146 
excavation on loess soil__......._.....----- 127, 128 

on earth roads, low a, “ subgrade feilures, 
eee ee ee 208 
soil from cuts, unsuitability for subgrades__- 139, 
"160, 208 


see also Elevating grader-wagon jobs. 
Cycles, see Concrete mixing— W igwag signals. 
Cylinders, see Capping—Compression tests— 
Slotted cylinders. 
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Danger signs and signals, highway traffic. __._- 126, 
134-136, 162, 163 
Darkness, effect upon traffic distribution, paved 


highways. - 12,13 
Davis, G. W., progress report of skew arch tests. 185- 
193, 202 
Deceleration: 
of motor truck tires, relation to cushioning 
qualities._.......... 30 
of motor truck wheels, measurement, ap- 
EE 129, 130 
Decelerometer attachment to accelerometer, use - 130 
Deflections: 
of concrete beams, research _.-.-....____- 19-23, 210 


of concrete road slabs— 
corner deflections in test slabs___. 14-17, 20, 167 
deflections caused by freezing of sub- 


grades - 3 .. 148-145, 160 
edge deflections in test slabs _ 15, 17, 20, 167, 184 
elastic curves in 6-wheel truck tests._.. 166, 167 


measurement, methods, and apparatus.. —15- 
17, 19, 20, 166, 167 
relation between edge and corner deflec-_ - 


tions in 6-wheel truck tests _____- 167, 184 
relation of deflection under load to 
warping . 17 


use in determining effect of impact by 
equivalent static loads_. 
of motor truck tires, neasurement_- 
Deflectometer, use ____- 
Deflocculation of soils - 


211 
130 
166; cover of No.8 

” 


ellards<ioek ie alate 15 
Deformation machine, r_....................-- 131, 132 
Deformations: 

of arch rings, skew arches, measurement__...  185- 


193, 202 
of asphaltic paving mixtures— 


measurement, method, and apparatus__ 131-133 
— Highway Research Board, 
top 163 
sepdeiemaiinn anne SEET Sia Fs 87,89 
test, report by H. M. Milburn 131-133 
of concrete, plastic deformations under con- 
tinuing load, research _. 211 
of concrete beams (warped and unwarped), 
tests __ 19-23, 210 
of concrete road slabs— 
at point of pavement cracking hi ee 
corner deformations __ _. .. 14-17,20 
correction for temperature, ‘readings . 15,16 
edge deformations, relation to distance 
of wheel load from pavement edge. 165- 
168, 184 
see also Cracks (in concrete pavements). 
of rigid and of flexible pavements, relation to 
cracks, comparison ...............- 151 
of subgrade soils, relation to— 
bearing power * 151 
see also Bearing power. 
clay content. wiisidl 138, 149-152 
seealso Clay content of subgrade 
soils. 

Delivery, see Material delivery—Milk trans- 
portation—Pick-up and delivery 
service—Pumps—Water pipes— 
Water requirements (in concrete 
road construction). 

Density — 

air density, see Air density factor. 
of com pressed specimens of bituminous 
paving mixtures, relation to dis- 
0 EEE ERE ES 86 
of cone rete— 
Fuller’s curve, use in proportioning_- 17 
proportioning for maximum density ___- 17 
relation toabsorptionof protectivesagainst 
" ~ eSeae se 2: 
of population, relation to per capita highway 
expenditures of cities_.__....._-- 260, 261 


traffic density, see Traffic density. 
Denver, Colorado, share in State highway funds. 235 
Denverton-Rio Vista (Calif.) experimental road, 
subgrade admixtures, effects... 154-156 
Department of Drainage and Waters, State of 
Minnesota, research(concrete drain 
tile) . 174-179, 183 
Department of Health, C ity of Chicago, regula- 
tions, milk © tr: ansportation by 
motor truck 109-111, ‘14, 115 
Departments, highway, see City highway depart- 
ments—State highway de part- 
_  Mments—also names of States. 
Depreciation account and depreciation charge, 
concrete paving jo 
222, 224, 226-228, 230, 232, 245 
Depreciation losses on equipment, concrete 
paving jobs_ 198, 222, 224, 226-228, i. —_ 
Derivation of soils of various localities.__.-____- 
138, 156 19071 181 


Design: 
of highways— 
research projects, 1925 130, 208, 209 
research recommendations __.. 141, 151, 153, 160 
see also Structural design of highways— 
also names of types of highways; 
e. g., Concrete pavements—also 
names of factors in design of high- 
ways; e. g., Crowns, Subbases— 
also names of expeiimental roads 
(listed under Experimente] roads). 
see also names of whatever may be designed; 
e. g., Vehicles. 


Page 
Deterioration surveys, see Condition studies— 
Crack surveys. 
Deval abrasion tests, research__.____._____.- . 209-211 
Deval machine— 
slotted cylinders, effect, research - 211 
use in tests _ _-- 209, 211 
Diameter of concrete cores, “relation to height, 
recommendations ---_-- 43, 252 
Differential expansion in concrete test “slab, 
moisture tests : sae 
Differential manometer, use in measurement 
of air speed . 204, 205 


Direction signs and signals, highway traffic __.- 126, 
134-136, 162 
Discharge: 

of concrete mixers— 


lag and losses .. 194-198, 202, 244, 273 


stop-watch records . 197,198 
of waterways, formulas _ _-...........-- . 253-259 
Displacement: 
of bituminous paving mixtures— 
a oe 86-89, 208, 209 
eee 86-89, 13]-133, 208, 209, 211 


of concrete pavements, see Heaving—Vertical 
displacement. 
Displacement methcd, specific gravity deter- 
mination, asphaltic paving mix- 
tures 132 
Distributing service in commodity transport: a 
tion by motor truck -- 125, 126 
Distribution: 
of pressure, see Pressure (on subgrade soils). 
of highway traffic, see Traffic distribution. 
Ditches (side): 


miscellaneous r- - 115, 137, 148, 156, 159 


use, recommendations wu 137, 159 
Dowel action of steel reinforcement, preser- 
vation _- , 8-120 
Doweled center joint, concrete ‘test 7 ee i 15 
Dragging of lime treated earth roads, research 208 
Draintile, concrete: 
absorption test, . T. M. requirements 179 
sulphate water aan ----- 174-179, 183 


see also Drainage—Tile drains. 
Drainage: 
Drainage and Waters, Department of, State 
of Minnesota, cooperative experi- 
ments, farm draintile . 174-179, 183 
in United States and foreign countries, run- 
offs of representative streams ___--- 
fills, relation to pressure against 
retaining walls EAS. . 102, 104, 106 
of subgrades— 
in freezing climates . 140, 141, 144, 160 
ineffectiveness in removal of capillary 


254 
of earth 


moisture 140-142, 157, 160 
research ___ 137- 146, 149, 150, 157, 159 161 
of watersheds, formulas (with solutions) -. | 253-259 
research, various projects__- 212, 240 
see also Clays and clayey soils—C ulvert pipe, 
culverts—Cut-off walls—Drain- 
tile—Tile drains. 
Drivers: 
in concrete paving jobs— 
cards, stamping _-- : 223 
number required, typical jobs. 270- 272, 275, 276 
motor truck drivers as producers’ agents in 
milk transportation, marketing 
service __. a" . 107 
Driving in concrete paving jobs, slow driving, 
relation to output ‘ 222, 223 
Driving position, motor vehicles, relation to 
pavement edge_- . 1-13 
Drum speed of concrete mixers___- __.. 196, 273, 276 
Drying, see Air drying—Curing —Oven drying 
Soils (drying under pavement 
edge). 
Dumping: 
in concrete road construction— 
dumping of cement upon aggregate...... 244 
dumping time of batch trucks__. 221, 223 
miscellaneous r - = ), 
198, 220, 221, , 22: 3, 244, 245, 248, 271, 2 
in elevating grader-wagon jobs— 
double dump, desirability --- ~~. oe 
SE EE ere 76 
layer dumping-.-- : . 60, 61, 76 
Dumping devices on bins, ‘concrete road Ba 
NUR cddices cuca eornon am -245, 271 
Dust: 
as angels pavement filler, research -------- 89, 211 
see also Dust prevention—Limestone dust. 
Dust prevention: 
on city streets, expenditures by cities, 1923... 260 


on earth and gravel roads— 
by admixture treatment 158, 159, 161, 209 
by tar surface treatment ---__-.......--- .. 40,41 
Dye adsorption numbers: 
of subgrade soils— 
Ohio Post Road soils ee sand, clayey 
silt, and silty clay) _ 
relation to— 
ae ee a 142 
suitability of soils for subgrades_ 39, 139, 159 
see also Dye adsorption test. 
Dye adsorption test: 
of subgrade soils— 
method, apparatus, and trebenene of 
SE a ee 34, 37-39 
ee ee 39 
see also Dye adsorption numbers. 
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Page 

Dye used in dye adsorption test of subgrade soils. 38 
Dynamometer studies of earth moving equip- 

ment, findings- ----_- See eS 73, 80 


E 
Earnings: 
of city highway departments, 1923 261, 262, 264 
of motor trucks (common carriers), relation 
| ae eee 240 
Earth fills: 


arch action during consolidation, relation to 


oo , ee eee 104 
construction methods in— 
earth pressure-bridge tests_...._________- 103 
elevating grader-wagon jobs— 
building from cuts, effect upon haul 
nn I BIEL TEETER 62 
layer versus end dumping- -_-_-_----- 76 
vertical pressure measurement experi- 
oaks scdcanctunsuncaneece 24 
depth, relation to depth of macadam sur- 
SE 146 
fills bordering highways, effect upon ‘traffic 
Gintpratien .. i J ee. 2, 7,9, 10, 12 
fills on muck soils, research __......-...._--- 208 
friction— 
coefficient of friction, research__________- 24 
internal friction, relation to pressure__.. 104 
ee eee ae 06, 208 


GU I oe no rndktadtncc sa noce sete 240 
soils for use over heav y clays....- ---- 137, 159 
suitability of soils from fills for subgrade use. 160 
see also Earth pressure (of earth fills). 

Earth pressure (of earth fills): 
against abutment walls, measurement by soil 


pressure cells, report by J. 
nS CE a ey Ee 102-106 
on culvert pipe— 
research ee ee 13, 24, 212 
vertical pressure, “measurement, article 
ath. See eae 24 
see also Earth fills. 
Earth roads: 
maintenance and maintenance costs - 40, 
41, li 59, 163, 208 


research, miscellaneous r 


40, 
41, 156-163, 182, 208- 212 
surface treated roads— 
construction, lantern slide___._...___-_- 
construction, motion picture ____- 
traffic making surface treatment advisable _ - 


41 
92 
40, 
45, 58, 67 
working after rain, admixture treated and 
untreated roads compared ____.. 158, 159 
Admixtures—E vaporation—Forest 
roads—Gravel roads—Oil  treat- 
ment—Sand asphalt surfacing— 
Sand clay roads—Sandy roads— 
Surfacing, highway—Tar treat- 
ment—Topsoil roads. 
Earthy bases, effect upon soil _._..-.......-.-.-. 
Economy in use of street space 265-268 
Edge cracks, see Cracks—Edges of pavementg— 
Longitudinal cracks—Transverse 
cracks. 
Edge deflections, edge deformations, edge stresses 
edge tension, see Moisture, effect 
on concrete—Six-wheel and four- 
wheel motor trucks. 
Edges of pavements: 
drying of adobe subgrade under 
effect upon traffic distribution _~___...___--- 
wheel distances from, traffic study data_____ 
see also six-wheel and 4-wheel motor trucks— 
Thickened edge—Thin edge—Tile 
drains. 
Efficiency studies, concrete road construction: 
reports by J. L. Harrison 


see also 


148 
1-13 
1-13 


220-232, 241-250, 269-276 
see also Concrete pavement construction. 
Elastie curves, see Deflections. 
Elastic limit, see Elasticity (of subgrade soils)— 
Modulus of elasticity. 
Elasticity: 
of capping material, of concrete, of steel, see 
Modulus of elasticity. 
of subgrade soils— 
DIG PE oh iicnienck wosacaesnhdastcude 152 
relation to clay content 138, 149, 150 
relation to pressure from load at pave- 
ee = a ae 153 
research, results of tests 138, 149-153 
see also Bearing power—Clay content of 
subgrade soils. 
Eldon clay soils, characteristics _............-.-- 
Electric heating units, use in temperature deter- 
mination, truck tire tests____.___. 
Electric motor vehicles, power and cost of fuel, 
ae ae 
Electric railway associations, see American 
Electric Railway ... . 
Electric railways: 
pavement construction and maintenance by, 
LL ee ere 
paving, sprinkling, and snow removal re- 
quirements 
iain eke Seimintiedongnnninnced 
street space utilization -.................-- 
see also Milk transportation—Railways— 
Speed. 


181 


207 
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Elevating belts (elevating graders): Page 
bull wheels, inefficiency ________--- .. 25-27, 80 
cleaning, time losses as : 25, 32 
fouling, loss of excavated material 25-27, 29, 32 
position, — to wagon position in load- 


= _.... 28, 30; cover of No. 2 
Elevating grader-wagon combination, economic 
study by J. L. Harrison 2 





Elevating grader-wagon —_ 


bidding. ___._____- ..... 29, 41, 59-67, 73-80 
borrow pits - 64, 65 
camps, trips to and from, time losses 33 
EE 3 . 26, 66, 78, 79 
costs— 
estimating -________- : __. 59+67, 73-80 
field costs________- : 79 
maintenance costs, stock oa 67,79 
production costs per cubic yard 66, 78 
production costs per day __- 65, 66, 79 
reduction by use of borrow pits 64, 65 
relation to— 
character of earth moved 80 
design of grading projects 50-67, 79, 80 
haul _- ___- 41, 59-67, 73, 76, 77 
wagon supply % 33, 59-67, 73-80 
see also Elevating graders (cost). 
cuts— 
length— 
average length . 29, 33, 61, 75-77 


effect upon output i 29, 
33, 41, 61-64, 73, 74, 77 
effect upon time grader is at work 73, 74 


working the whole_____- : ‘ 61 
design— 

designs and re-designs, ——— grading 

projects ____- . _ 60-65, 78, 79 

influence upon oa 50-67, 79, 80 
dumping-..__--_-..----- _... 60, 61, 63, “ 76 
equations-—__..._-.---------- 79 
excavation. _______- 25-33, 41, 59-67, 7 re 2 80 
fill construction, see Earth fills. 
fresnoes, supplementary use____- 66, 67 
grader loop. _-____-- tt a 26, 28, 61, 79 


haul length— 
average length, several] jobs 26, 31, 61-63, 73 
calculation, method 60 
differences, fresno and elevating grader 
[Sa 5g 
effect on production. 29, 41, 59-67, 73, 74, 77-80 
effect on production and time woe 








for grading-_-_.__-__- : : 62 
equalization of haul distances_ 62 
layer dumping, effect __- 60, 61 
relation to cost_____- _.. 41, 30-67, 73, 76, 77 
wagon manipulation, effect _ - _ 60,61 

wagon supply, adjustment “to haul 

lengt 25, 26, 30, 31, 33, 41, 50-65, 73-80 
loading loop__.........-_-- 29, 31, 33, 41, 60-65, 74- 79 
loading time --_-___-  .- 26-30, 33, 61, 74-77 
loads per wagon per hour, various haul — 

lengths__.____- pasted 74 
mass diagrams_________- iia 60-65, 77-79 
ll Sat & 
overloads. _____-_____-__--- 
eee 5, 32, 
stock __ .___- bir caeduk 25, 31-33, 61, 66, 67, 79 
stop-watch records _ ... 27-30 
stripping rights, Mississippi ‘valley. 65 
superintendence _______- 25, 28, 30, 31, 33, 63, 73, 74, 76 
time losses___________- _.. 25-33, 41, 59, 61-64, 74-78 
tractors, use____..._._.-.-..-.- _ 26-29, 31-33, 66 
underload__________- Ie le SNS 74 
wage scale______________- 79 


wage operation, wagon supply, “see W agons. 
see also Elevating graders. 
sat graders: 
te 


. 25-30, 32, 33, 60, 7 7 


breakdowns________________- ... 25, 31-33, 61, 74, 77 
bull wheels, inefficiency. ____- -------.. 25-27, 80 
clean-outs___________- . 31-33, 61, 77 
comparison with fresnoes and wheel scrapers 25, 

59, 60, 66 
cost, relation to amount of material moved_. 32 
RRR Rte Se eng eaten i awd . 27,23 
delivery rate__.__.____.___- pice esti 33 
description ______-_.___- dies 25, 26 
design, recommendations _ ‘ _ 25-27, 29, 32 
loading time-_______._._______- _ 26-30, 33, 61, 74-77 
ee ee 26, 28, 61,79 
loss of excavated material back of disk, rem- 

SN awn nhigc aie whamess .. 25-27, 29 
maintemance______-_______________- eae 25, 31-33 
output— 

‘comparison, two methods of mina 
a a 
computation for various lengths of cut. 29, 
33, 41, 59-67, 73-80 
loads per hour. _............_.- 29, 30, 33, 73, 74 
yardages, various wagon outfits________ 25-27, 
33, 61-63, 65, 78-80 
EEE ee a ae 25, 32, 79 
oa t y pes to which best suited -...________- { 
s 
miscellaneous r OT ee be 25-30, 32, 33, 73-76 
tractor-drawn and horse-drawn graders, 

comparison .---..---..--.---------- 28, 29 

turning time____._-_._...-...--.--- 28, 29, 41, 74-77 


see also Elevating belts—Elevating grader- 
wagon _jobs—Grading (highway 


grading). 
Elevation of highway grades in Sarr eatien on 


prevention, researc 





Page 

Elkton clay soils, characteristics - 181 

Ellman, P. H., skew arch tests, r 185 
Elutriation losses of concrete sand in mechanical 

analysis, strength-ratio tests__ 90 

Eluviation of clay soils 180 


Elvehjem, O. M., see Maine highway transpor- 
tation survey. 
Embankment construction across salt beds, mo- 
tion picture - 12 
Emmons, W. J., and B. A. Anderton, stability 
test for bituminous mixtures (re- 
port) SO-SY 


Engineering Societies Library, bibliography of 
earth and gravel roads, announce- 
ment - ae 

Equivalent static loads, determination of impact 
forces 211 

see also headings beginning Impact, Static. 

Erosion of soils: 

clays ao 
relation to climate ___- , 180 

Estimates, estimating, see Bidding—Elevating 
grader-wagon jobs (costs)—Traf- 
fic forecasts. 

Eureka-Arcata highway experiments, see Cal- 
cium chloride, use (for surface 
application). 

Evaporation: 

in earth roads, relation to 
lime admixture - - . 18 
plasticity -_.__-- : 158 
in subgrade soils, r . 140, 141, 148, 158 

Evaporation losses of concrete during curing, 
relation to strength 206 

Evaporation rate of loose soil for concrete pave- 
ment curing - 247 

Excise taxes on motor vehicles and parts —— et 

Exemptions, tax, see Property taxes. 

Expansion: 

of air in manometer tube, control 187 
of cement mortar 
in water, relation to 
contraction (subsequent) in air. 19 
expansion of concrete beams in 
water 19 
measurement, methods and apparatus in 
concrete-moisture tests . 17-19 
thermal coefficients. __ _- re . 18,19 
of concrete— 
amounts in— 
admixture treated test specimens_... 176 
concrete-moisture test specimens 14-23 
concrete-sulphate water test speci- 
mens - - . 176-178 
pavements during curing process __ 117 
analyses ___- 14, 21, 117 
artificial expansion, method in concrete- 
moisture tests 16 
effect of expanding wet area upon dry 
face of warped beam - 21 
measurement, methods and appar: 1- 
tus... . : : 18, 22, 178, 211 
relation to 
contraction (surface) of pavement 
slab : : 16 
expansion of neat cement in water 19 
strength of warped beams_-_- 20, 21 


temperature 14-19, 22, 117 
see also Thermal coefficient—Volume 
c hange —Warping. 
of mercury in manometer tube, control_... 187 
of traffic, see Traffic forecasts—Traffic studies 
—Transportation. 
see also Expansion joints. 
Expansion joints: 
in concrete pavements— 


finishing __-__- ... 275, 276 
formation in reinforced pavements - ee 
Oregon Federal aid compo No.! . 156 
premolded joints, Ohio Post Road” : SL 


research, Nortn Carolina State ree 
Commission _ - . ; 212 


setting, factor in mixer output keses 198 
see also Joints. 
in steel reinforcement, concrete pavements. 120 
Expenditures, highway: 
by cities— 
SEO a a ----- 2300-263 


per capita, 1903-1923 - nathinanencdé ae 


relation to— 
density of population --__--_-_- 260, 261 
increase in motor vehicle traffic_. 233- 
235, 240, 260-264 
motor vehicle revenues__............ 233- 


235, 240, 261-263 


by United States as a whole— 
annual expenditures. -___-.___.._._-- a Se 
relation to motor vehicle revenues— 
jf). ee 233 


research, Highway Research Board. 163 
for rural highway s— 


increase, relation to increase in cities’ 


highway expenditures__________- 260, 261 
per capita; 1910, 1920, and 1923_.__....._. 260 
relation to— 

increase in motor vehicle traffic ene 233- 

5, 260, 261 

motor vehicle revenues ----.-______- 233- 

235, 240, 262 

see also Finance, highway—Revenues, 

highway. 
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Experiment stations, see Allen, E. W.—Arling- 
ton Experimental Farm—lowa 
State College—Kansas State Agri- 
cultural College—Ohio State Uni- 
versity—Purdue University—Sul- 
phate water—University of Mis- 
souri—University of Tennessee. 

Experimental roads and roads used in research, 
see Arlington Experimental Farm 
Bates test road—Chariton, (lowa) 
experimental road Chatham 
road — Columbia Pike Denver- 
ton-Rio Vista, (Calif.) experi- 
mental! road— Fort Pierre, 8. Dak.— 
Glenwood, lowa— Ohio Post Road— 
Pacific Highway—Pittsburg test 
road, California. 

Experiments, see names of substances upon 
which experiments are made 
names of experimental roads 
names of research organizations 
names of tests 

Exposure, relation to length changes in con- 
crete 14, 21, 22, 175-178 

see also Air curing—Exposure tests 

Exposure tests auxiliary to  concrete-alkali 


investigations . 251, 252 
Extensibility in tension of concrete beams 
(warped) 20, 21 
Extensometers, Berry, use in test 17 
F 
Factor of safety: 
in bond tests, concrete and steel 276 
in joint spacing, reinforced concrete pave- 
ments 119 
Failures, see Bearing power--Concrete aggre- 
gate Cracks Heaving 
Pavement failures—Subgrade fail- 
ures 
Fares, motor busses (common carriers), com- 
parison with railroad fares --- 214-217 
Farm draintile, see Draintile, concrete. 
Farms: 
dairy farms, crowding back by Chicago 
environs 107 


see also Ownership of motor vehicles. 
Fatigue: 


of concrete, various studies 163, 210, 211 
of pavements, effect of traffic concentration 6 
Fatigue machine, I}linois, use 211 


Faulting, pavement, see Cracks—Vertical dis- 
placement 
Federal aid highway construction 


concrete roads in Maine, cost per mile ‘ 5? 
motion pictures 91, 92, 120 
project No. 51, Oregon, r 156 (fn.) 


Statistics, by States 44; cover of Nos. 1, 3-12 
see also Construction, highway—Finance, 
highway—Wendover Cut-off 
also names of types of highways, 
e. g., Concrete pavements. 
Federal taxes, see Excise taxes—Taxes. 
Fees, licenses, etc., for motor vehicles, see Fran- 
chise fees—-Gasoline tax—License 
fees and taxes—Revenues, high- 
way—Tax burdens—Taxes—also 
names of kinds of taxes. 
Fellowship, research, of University of Illinois, 
earth roads - 208 
Ferét, Professor, soil classification triangle e 100 
Field methods, subgrade surveys, Pacifie High- 
way survey, report by A. C. Rose 93- 
101, 115, 116 
Field-moisture percentage of soil, relation to 
capillary moisture percentage as 
determined in laboratory -- - 39 
Field requirements versus laboratory require- 
ments, concrete consistency _. - 00 
Field study of culverts of various types ‘ 
Field tests: 
of concrete consistency (plate test) 68, 
i2!-1 23, 136, 211 


of subgrade soils 


avoidance by laboratory investigations. 156 
methods and equipment 35, 36, 
93-95, 98-101, 116, seid ue 142, 147, 159, 160 
recommendations ... 139, 160, 161 

see also names of tests. 
Fill slides, research - _ - - 240 


Filler content of bituminous paving mixtures: 
relation to strength & E _ 88,89 
relation to voids _.-... 88, 89, 182 
see also Fillers. 
Fillers: 
bituminous crack fillers, see Crack fillers. 
for asphaltic paving mixtures— 
fine dust, research c 211 
limestone dust, use in test. ___- 89 
proportion in deformation test spec imens 131 
see also Filler content. 
joint fillers, see Joint fillers. 
Fills, earth, see Earth fills. 
Films, see Motion pictures—Paint films— Water 


film. 
Finance, highway: 
borrowing versus pay-as-you-go policy...._.. 265 
city streets— 
methods of financing.__.._......-._- z nag" 
235, 240, 260-268; cov er of N 
“RES Ae phe 
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Finance, highway—Continued. Page 
Committee on, Highway Research Board... 163 
governments (State, county, and —,,: re- 

lations of 234, 235, 240 

outlet highways, cities..........-......-.... 235 
research, various studies.._......--__- 137, 
163, 182, 207, 233-235, 240, 260 268 


rural highways— 
AE ee 233-235, 240, 262-264 
National Tax Association principles._ 233, 262 
taxation of 
city-owned motor vehicles_____ 233-235, 262 
highway users. ..-.-.-. 233-240, 262-264 
Ce eee eee 235, 240 
State highways within or “‘adjace nt to cities 
and towns. 235, 240 
traffic counts as basis of cost apportionme nt 
torural and urban uses_.___._.._ 234, 235 
transportation surveys, value in highway 





Ne 46, 47, 54, 68 
urban aspects, articles by Jacob Viner___-- 233- 
235, 240, 260-268 


see also Assessments, special—Bonds, high- 
way—County and local road 
funds—Expenditures, highway— 
Federal-aic highway = construc- 
tion—Gasoline tax—Grants—Li- 
cense fees and taxes— Maintenance 
costs— Revenues, highway— Rural 
highways—Tax burdens—Taxes- 
also names of kinds of taxes; e. g., 
Privilege taxes. 
jy Re ee 138, 159, 180, 181 
see also names of fine -grained soils; e. g., 
‘lays. 
Fineness: 
of cements, various__ 
of soil grains, determination by moisture 
equivalent percentage __---_-_- - %W7 
see also Moisture equivalent of soils— 
Soils (classification). 
Fineness modulus: 
of concrete aggregates used in tests.. 18, 176,177,179 


of Minnesota stone, research. __......--.---- 210 
Finishers and finishing equipment: 
concrete pavement construction, r__.----- ‘ a 


128, 195, 197, 198, 200, 201, 220, 249, 271, 273-27¢ 
subgrade construction, r-_----- 245, 246, 248, 271, 27 
see also Finishing—Sliding finishers -Tamp- 

ing finishers. 


r 


Finishing: 
of concrete pavements— 
ena dda acciikncusdouiees 195, 273, 274 





ease, relation to wet and dry mixe M4, 

92, , 249, 273 

lag in finishing, losses.........-- . 197, 198, 200 
leakage (line and mixer), cause of poor 

surface finish ean Sects 199 

methods 

efficiency of, research by esti rec- 

ords a bene sone nien * 211 

mise ellaneous, r aces SI, 





M, 92, 200, 231, 249, 250, 27 70, 27 73-276 
relation to ses aling- = —— ss 92, 240 
Vibrolithic process, research... __- .. 209-211 
see also Concrete pave ment construction 
Finishers and finishing equipment. 
of a joints, see Expansion joints. 
of subgrades, concrete pavements 
factor in mixer output__ 197, 19S 
methods, recommendations - --_- aaa 246 
methods (various) .............--- 128, 
148, 153, 231, 245, 246, 248, 270, 2 271, 276 
see also Subgrade construction. 

Flexural strength of concrete, relation to surface 
hardness, concrete cured in semi- 
arid climate ----_-_- ae ace ae 

see also Flexure tests. 

Flexure tests of concrete: 


rate of flow in flexure, research -- 211 
tests auxiliary to research, frost action on 
eee fi uae) eee 
see also Flexural strength. 
Flocculent character of clay soils------- . 138, 180 
Flood channel, Little Colorado River, enlarge- 
ment.___. PP a SE EE 257 
Flood flows: 
intensities, determination .. .........-.... 258, 259 
relation to area drained, waterways for- 
| EE AE 2G ES 253-259 
relation to bridge design... -............-.- 253-259 
Flood prevention, need for field investigations... 239 


Flood protection committee, American Society 
pi ES Se ee 259 
Flood ratings, Myers scale, various streams... 253-259 

Flooded ditches, effect upon moisture content, 
adobe subgrade-.........-...-- 148 

Florida State “Road Department, traffic stud- 


ICI A SSR eS 207 
Flotation in liquids in quantitative analysis of 
shale in gravel, research_--......--..------ 211 
Flow of concrete: 
rate in compression and in flexure, research... 211 
see also F low tests. 
Flow tests of concrete consistency: 
apparatus, impracticability e field use...... 121 
comparison with slump and plate tests. -- a 4 


see also Veneoteney (of conerete)—Flow of 


crete. 
Fluid equivalents of earth pressures against a 
NI isl ade alannnagie 02-104, 1035 
Forecasts, see ¢ Maine highway Reeser sur- 
vey—Traffic forecasts. 


55970—29——2 


rage 
Foreign (non-State) motor vehicle traffic, 
Maine. = - 45, 52, 53. 
Forest roads, construction, “motion pic ‘tures ana 91 
Form setting, concrete road construction = * 
220, 229, 245, 246, 270, 271, 274, 275 
Forms: 
concrete versus wooden forms for molding of 
concrete beams-- isaac aa 
testing forms, see Molds. 
use in concrete road construction_- 220, 


229, 231, 245, 249, 27 70, 271, 273-275 
Fort Pierre (S. Dak.) experiments, admixtures, 








 }, | aa 158 
Foundations, see Bearing power Bridge design - 
Subbases—Subgrade construction. 
Fracturing of aggregate: 
in asphaltic paving mixtures, pressure 
producing crushing. ---........-.-- 132 
in bituminous concrete paving mixtures, 
avoidance in test.._...-- ---- 86, 87, 89 
Franchise fees of motor trucks (common carriers). 236- 
240 
Frank, Glenn, q-- ‘aa souacc) ee 
Freezing: 
of capillary water in soils, — irison of sand 
and clay. -.--. 4 . 143, 144, 160 
of concrete— 
effect upon transverse strength 22, 23 
research, miscellaneous studies . 209, 210 
of soils 
analysis___- a anne . 140, 143-145 
clay soils 
lifting of surface weights 143, 144 
miscellaneous, r_... 94, 138, 140, 143-145, 160 
percentage of water freezable, sands and 
clays compared s 144, 160 


sandy soils- ---- 143-145, 160 
soils of admixture treated earth roads_-_ 1! 58, 159 
soils under pavements 


a 144, 145, 160 
moisture content of soil near under 
side of pavement_--_- 141, 142 
researc h recommendations. 139, 144 146, 161 
Freight: 
package freight, rail and truck haulage, 
coordination - . _- ieipemieni; ‘mae 
short routing, relation to railroad abandon- 
ments_- 


transportation by ‘motor truck - 
unloading in city streets__-_.......--- 
French coefficient of wear, see Wear. 





Fresnoes, use, r_..... 25, 29, 59, 60, 66, 67, 73, 246, 270, 274 
Friability: 
of olny aolls... 5 <-.2.... een ee 180 
of concrete pavement surfaces, relation to 
curing methods ae aie eae ies 212 
Friable silt with sand and clay, suitability for 
subgrades 2 115 


Friction : 
coefficient of, see Coefficient 
of concrete pavements on subgrades and sub- 


bases 

retion to 
pavement cracks 14, 16, 117-120 
stresses in steel reinforcement 120 
testing apparatus ces 2 208 
tests = 119, 120, 208 


of soils, see Coefficient— Earth fills 
Fuller's maximum density curve, use in concrete 
proportioning-- — \7 
Funds, see Grants - Revenues, highws iy -Taxes 
also names of taxes; e. g., Gasoline 
tax. 


G 
Gasoline: 
and oil costs, motor busses (common cat 
riers), relation to passenger receipts 217 
power and cost as motor vehicle fuel, research 207 
see also headings beginning Gasoline 
Gasoline consumption of motor vehicles, relation 
‘to road type, research : 163, 20 
Gasoline-driven cranes, r- 2 
Gasoline tax: 
amounts paid by— 
common-carrier motor busses, eight 
States P 217 
common-carrier motor truc ks, 5 Sts ates. 239, 
240 
motor trucks and motor passenger cars 
(relative amounts) owce wae ' Gn) 
rates, By States... .......... _. Cover of Nos. 2,7 
receipts, revenues 
amounts applied to 
miscellaneous purposes, statistics 
Cover of No. 7 
. Cover of Nos. 2,7 





Pe Doct to counties and cities.... 233- 
235, 261, 262; cover of No. 7 
forecast, Maine......<<-~<...5.c0< .. 53, 54, 68 
from foreign (non-State) cars, Maine___- 45, 53 
per mile of highway, Maine.._......___- 53 
statistics, by States.._.._._- Cover of Nos. 2,7 
| EER EME 234, 235, 261, 262; cover of No. 7 
relation to highway use by motor vehicles.... 233, 


238, 239 
variations in average payments, rural and 
| a ae 233 
Gauges, see Berry strain gauges—Graphic strain 
gauges— Pressure gauges. 
Georgia State Highway Department, surfacing 
materials, research -_.............- : 
Gile, Philip L., soil colloids, q., r. to p_.. 137, 150 (in. ) 


age 
Glass-lined tank cars and motor trucks, milk 
transportation... 108-115; cover of No. 5 
Glenwood (Iowa) experiments, admixtures in 
WR ONE cnn iccrocnukibbtestoeuse 158 
Goldbeck, A. T.: 
interrelation of longitudinal steel and trans- 
verse cracks in concrete roads 
a ene 8 --- 117-120 
miscellaneous r__-_.-- 24, 34, 119 (fn ), 138 (fn.), 146 
(fn.), 151 (fn.), 152 (fn.), 157 (fn.), 161-163 
Gonnerman, Harrison F.: 
bulletins by, digests 
curing concrete in semiarid climate__. 206, 212 
effect of size and shape of test specimen 
on compressive strength of con- 
crete 252 
Governments (State, county, and city), relations 
in highway finance.________ 234, 235, 240 
Grade, grades: 
highway grades 


economics of, research.._........-.---... 207 
elevation, snow obstruction en 
RD RN Se OE 208 
relation to traffic distribution____.__- 1-5, 9-11 
relation to vehicle design, research.____. 209 
road signs at steep grades__............. 126 


see also Traffic signs and signals. 
‘proper’ grade in subgrade preparation, 
concrete pavements__..........._. 246, 270 


reduction to grade, subgrade construction... 270 
Grade crossings: 

frequency, effect upon speed of milk trucks.. 109 

signs and signals.______._______- . 126, 134-136, 162 
Graders, elevating, see Elev: ating graders. 
Grading: 


highway grading 
equipment and personnel requirement, 
concrete road construction_-____- 





270, 27 
see also Elevating grader- wagon jobs 
also names of kinds of equipment. 
in subgrade construction, methods-.--____ = 
246, 270, 27 71, 274-27 
SaviaiOth SN i ne necionbndooaduoien 
motion pictures____- canna cenaeiearmigicenls 91, 92, = 
of concrete aggregate— 
effect upon percentage of voids, research. 210 
relation to strength of concrete 122 
relation to water requirements of con- 


CU Se cciiicanuectncncmnenarimuibieg 121 
sand— 
effect upon strength ratios__.....__. 90, 91 
poorly graded sand, research._...._- 209 
of mineral aggregate, bituminous paving 
mixtures— 
effect, research_._...-._- ee ae ee Pe 163 


in stability test specimens 
of soil grains, relation to serv iceability of soil 
as subgrade material___.._..__.- 180, 181 
of subgrades, see Grading (highway grading) 
Subgrade construction. 





(iranite, Minnesota, soundness test._........... 210 
Granite block pavements 
construction, motion picture___..........._- 92 
impact tests (truck tire tests)._.._._._.. 129, 130, 209 
trailic distribution on... <<... eccccccce 2, 5,6 
Grants (State and county) of highw ay funds.... 234, 


235, 240, 261-263; cover of No. 7 
Granular material 
use as admixture for subgrade ey value___ 101, 
39, 152-155, 159, 160 
use for subbases — 
concrete pavements___ 
139, 141-143, 147 


137, 
153 156, 159, 160, 208 





macadam pavements..........-....... 143, 169 
see also names of granular materials; e. g., 
Gravel 
Graphic strain gauges: 
correction for position___......_.-_- ee) 


description and references to use _- ~~» 268 168, 
184, 186- 193, 202, 210 
erratic readings in test, cause and anid a 


Se ee 8-190 
see also Berry strain gauges. 
Graphs: 
of motor vehicle traffic on paved highways, 
method of drawing_.........-._- 1 
of truck requirements in concrete-paving 
jobs, method of drawing - ~--= 225, 226 
use in technical articles___........-..-- mak 72 
see also names of objects of research. 
Gravel: 
and sand mixed; subgrade treatment, we. 
crete pavement crack prev entio4r 156 
bearing power, research recommend ier... 151 
specific gravity, research __........_...... i wae 
CASSIE THY CUMIN ooo Sein ow ces cwccinecinen -- 22 
use as concrete aggregate— 
comparison with limestone in respect to 
pavement cracks............... 81-85 92 
mechanical analyses of various speci- 
ERE SE ees CEE wae a7, ie ' 
Platte River sand gravel, research _-_-_. 
Potomac River gravel_................ 122, 351 


relation to— 
compressive strength of concrete in 
of Se nn 23, 54 
85, 122, 123, 136, 210, 21 
strength—water-cement ratio, con- 
RE a ee 122, 123, 136 
wear, concrete pavements, research 


use as foundation material safe load... .._- 139 








| 
i 
t 


ton 


10 


Gravel—C ontinued. Page 
4. use inasphalt mixture for surfacing, research. 208 
see also headings beginning Gravel—a/so 
Loading (and unloading opera- 
tions) — Semigravel— Shale (in 
gravel). 
Gravel asphaltic concrete: 
relation between strength and voids - -._.--- SY 
ee ee in amecaundunes S6-8Y 
see also Bituminous concrete. 
Gravel content of subgrade scils: 
relation to stability of soil................-- 92,151 
see also Clay content of subgrade soils. 
Gravel roads: 
binding material for, research 210 


construction, lantern slide __..........--.--- 41 
dust prevention by— 
ee -- 188, 159, 161, 209 
tar surface treatment ewe 
in Georgia, research ____- Sete -- 156, 157, 162 


maintenance costs 
in Maine— 
comparison with maintenance 
ecsts of macadam roads__- 
relation to service________- 
of tar surface treated roads. 
subgrade failures in cuts, lowa, re 





surface wear, amount and ccst -__._- 40 
traffic capacity without surface treatme nt. 40, 
45 , 58, 67 


see also Earth roads—Semigravel. 
Gravel subbases of concrete pavements__ —- .. 133, 
139, 141-143, 147, 153-1¢ 56, i 5Y, 160 
Gravel subgrade for test slab in concrete-moisture 


‘ See See ee 14, 15 
Gravelly soils: 
description SESS. ae § 


miscellaneous r 
Gravity: 
force of, as measure in moisture equivalent 
NEE eres oe 139 
lack of power over capillary water_.__.... 140, 157 
specific gravity, see Specific gravity. 
use in loading of materi: als, concrete paving 
emibdiidimécited 242, 245 
use in loading of OR ies ; 109, 111 
Gray soils, r _.. 96,97, 138, 181 
Greasing of steel reinforcement of concrete pave- 
aS CO SAS 2. Ss 
Great Lakes, storage, effect upon run-off “of 
rivers 


eee a oes ee ae 


Great Salt Lake Desert 


crossing, motion picture _ __..._...-.--.-- soins 
Co LO 80, 1 
Grooves (surface) : 
formation of crack over groove in concrete 120 
use in formation of contraction joints, rein- 
forced concrete pavements -___-__- 120 


Gross load, gress weight, see Load, loads (of 
motor trucks)— Weight, weights. 

Ground-water table, see Water table. 

Guardrail pests (wood), preservative treatment, 
| ill A RS EE 209 

Guard rails: 


effect upon traffic distribution _-__-._- , 3, 7, 10, 12 
=~ gpa Geicciowde ae eee ea ee 
| ON a a are 808 


Guiding lines, highway traffic, “see Center lines 
‘Side lines. 
Gumbo road surfaces, admixtures, experiments.. 158 
Gumbo subgrades: 
construction methods, Pittsburg (Calif.) 


UO” Re See 148, 150 
see also Adobe subgrades- “Clay sub- 
grades. 
Gustavenm, @., tats.....<.................... 14 (fn.) 
Gutters, roadside, effect upon traffic distribu- 
ee ee 2-4, 7,8, 12 


Gyp beds: | 
characteristics, suitability for subgrades_.. 138, 181 
see also Clays and clayey soils. 


Gypsum: 
destructiveness in concrete......-......--- 251 
formation in test specimens ‘in concrete- 
SS 51 
H 
Hair cracks in concrete pavements: 
ee ae 127, 128, 147, 150 
formation— 
by —- absorption, loess or clay 
cll ES Ee aaa oy 


Goring ¢ coming i el a 
15, 117-119, 127, 128, 139, 146, 147, 150, 16 
in wet versus dry mixtures 
on dry subgrade ----.__._____- 
vements laid downhill__- 

with steel reinforcement_____._.__- 

prevention by saturation of subgrades______- 127, 

1 


28, 150 
eaters by bol paper treatment, loess 


eetaiaee 127, 128, 139, 146, 147, 160 
Tesearch, me State Highway Commission”. - 127 





racks—Denverton- Rio Vista (Calif.), 
rimental road. 


Handling of send wneterials, © see Material handling. 
Handling of milk, d and motor truck 
transportation compared.... 107, 108, 115 


research, recommendation 
seealsoC 


INDEX TO PUBLIC ROADS, 


Pa 
Handpicking in quantitative analysis of shale in . 
gravel, research 
Hardened concrete: 
aggregate proportions, determination, re- 
searen, methods................- 184, 211 
cement content, determination, research, 
methods ep cede alate tution senate 211 
Hardness, see Clays and clayey soils—Surface 
hardness of concrete. 


e 


Hardpan: 
as foundation material, safe load per square 
foot. Ss ES Be eae 4 
unde ee subgrade oe aS 180 (fn.) 


Harrison, J. 
ae “in concrete road construction 
(articles) 194-202, 220-232, 241-250, 269-276 
wagon and elevating gr: ider, economic study 


(articles) _.......... 25-33, 41, 59-67, = 4 
erste, W., skew arch tests, r_._...-- 
Hatt, K.: 
treet of moisture on concrete (article)_....._ 14-23 
field of highway research, r. to p_........_ 161, 207 
review of literature on cements, mortars, and 
concrete r. to p___-.-.-- Le 23 


Haul, hauling: 
in concrete road construct ion _ 
costs, factors affecting... ..__. 199, 
220-232, 241- 243, 2 70 272, 276 
costs per mile and per mile of pavement 231, 
232, 243 
see also Batch trucks—Contract hauling— 
Industrial railway—Tractors— 
Truck supply. 
see also Commercial truck hauling—Haul 
length 
Hau! length: 
in commodity transportation by motor 
truck, several areas. .... 107-114, 124 126 
in concrete road construction___.._._._...- 221, 
224-228, 231, 232, 243, 276 
in elevating grader-wagon jobs, see E lev ating 
grader-wagon jobs. 
in milk transportation, Chicago dairy 


I terhint asa chatahinteceneiniand 107-114 
long haul transport: ation “by motor trucks, 
when justified. ....-...._..-- _ 125, 126 


Haulage rates, see Commercial truck hauling— 
Contiact hauling—Milk transpor- 
tation—Tank cars—Tank trucks. 

Hauling equipment, see names of kinds of haul- 
ing equipment, e. g., Fresnoes. 

Head walls, culvert, effect upon traffic distribu- 


tion, paved highways--._.-.-- ae 
Heaving: 
of concrete pavements— 

analysis__-___-. eee 
deflection, amount sufficient to cause 

OO EAS a ae ae : 145 
research by John W. Lowell, q., 1. to p- “144, 145 
research recommendation. —..._-__.- _. 145, 146 
Vertical movement, Measurement_._.. 144, 145 


see also Heaving (of subgrade soils). 
subgrade soils 
clays and clayey soils__ 94, 138, 140, 143-145, 160 


control by cut-off walls___.___- 141, 142, 144, 145 
lifting of surface weights. _.....- ...- 143,144 
relative heaving, coarse and fine gr: iined 
"ORE a 140, 143-145, 160 
research 
AT eas 144, 208 


recommendations ______ 139, 144-146, iv 1 
Hegdal, P. M., lead acetate test for shale in sand 
(report) a a eee SS . 16 
Height— 
of concrete cores, see Compression tests (of 
concrete). 
of drop, motor truck wheel in impact tests of 
concrete pavements.........._.- ; 153 
Helical springs, use in skew arch tests_...._____- 186, 
187; cover of No. 9 
High alumina cement, see Alumina cement. 
High calcium lime as admixture, subgrade 


; SAE <- 152, 153 
High magnesium lime as admixture, subgrade 
| RRS ccacecc Bae hoe 


Highway bonds, see Bonds, highway. 


‘Highway buc iget, see Budget, highway. 


Highway commissions, see names of commissions; 

e. g., Pan American Highway 
' Commission—also names of States. 

Highway construction, see Construction, high- 
way—Federal aid highway con- 
struction—also names of types of 
highways; e. g., Macadam roads 
also names of component parts of 
highways; e. g., Subbases. 

Highway curves, see Curves. 

Highway departments, see City highway depart- 
ments—State highway  depart- 
ments—also names of States. 

Highway design, see Design—also names of types 

of highways; e. g., Macadam roads. 

Highway curation, see Earnings—Privilege 
taxes—Revenues, highway. 

Highway funds, see Bonds, highway—Finance, 
highway —Grants— License fees 
and taxes—Revenues, highway— 
Taxes—also names of kinds of 
taxes: e. g., Gasoline tax. 

Highway grades, see Grade, grades. 

Highway grading, see Elevating grader-wagon 
jobs— Grading. 


VOLUME 6 


Page 

Highway grants, see Grants. 

Highway improvement, see Improvement, high- 
Way. 

Highway income, see Finance, highway—- 
Revenues, highway. 

Highway intersections, see Intersections. 

Highway maintenance, see Maintenance— Main- 
tenance costs—Road maintainer. 

Highway marking, see Center lines—Traffic 
signs and signals. 

Highway materials see Material delivery—Mater- 
ial handling—Materials, high- 
way—also names of highway 
materials and names of tests of 
materials. 

Highway mileages, see Mileages. 

Highway Officials, Association of, see American 
Association of State Highway 
Officials. 

Highway privileges, see Privilege taxes—Priv- 
ilege theory. 

Highway repair, see Maintenance — Maintenance 
costs. 

Highway research 

projects under way, 1925 130, 163, 182, 207-212 
see also names of objects of research—also 
names of research organizations; 
e. g., Highway Research Board of 
the National Research Council. 
Highway Research Board of the National Re- 
search Council: 
activities, miscellaneous, r 13, 
128, 130, 163, 182, 207, 209 
Proceedings of Fourth Annual Meeting, 
summary cee Se ee eee 163 
research 
steel reinforcement, concrete pavements, 
economic value .-. 128, 163, 182, 209 
tabulation, highway research projects. 207-212 
see also Conner, C. N.—lIsabella, N. M. 
Steinberg, Prof. 8. S.—Viner, Prof. 
Jacob. 

Highway revenues, see Revenues, highway. 

Highway safety, see Safety. 

Highway structures other than roads, streets, 
and alleys; eacateenent ies for, cities, 
1923. 200 

Highway supervising agencies, “see C ity highway 
departments ’Federal-aid high- 
way construction—State highway 
departments—also names of States 
(highway departments). 

Highway surfacing, see Surfacing, highway—also 
names of surfacing materials; e. g., 
Sand asphalt. 

Highway systems in Maine, see Maine highway 
transportation survey 

Highway traffic, see headings beginning Motor, 
Traffic, Transportation. 

Highway transportation, highway transporta- 
tion surveys, see Maine highway 
transportation survey-— Milk 
transportation—Traffice  studies- 
Transportation, highway Trans- 
portation surveys. 

Highway type, types: 

license fee basis, common-carrier motor 


vehicles ‘ 239 
on milk routes of motor trucks, Chicago 

dairy district. - -- . 112-114 
on motor bus routes in eight States......... 214 


see also names of types of highways; e. g., 
Concrete pavements. 

Highway use, see Privilege taxes—Use cf highways. 

Highway width, see Width (of pavements). 

Highways, see headings beginning Highway, 
Road—also Roads (cross references 
only)—also names of objects of 
highway research. 

Hire, motor vehicles for, see Commercial truck 
hauling—Contract hauliang— Milk 
trucks—-Motor busses (common 
carriers) Motor trucks (common 
‘arriers)—Taxis, busses, and cars 
for hire—Truck supply in concrete- 
road construction. 

Hitchcock, penetration test, workability of con- 
crete, r... 121 

Hogentogler, C. A., steel reinforcement in con- 
crete roads (report, announce- 








EES Ce BS Sete 128 
Honeycomb i * “ ind tunnel, effect upon air veloc- 
ERY pee. idence “ae 
Hool, G. 4 ae . — Pe ET ARRON 185 
Hoppers, a Bins—Concrete mixers. 
Horizontal shrinkage, see Shrinkage (of subgrade 
soils). 
Horse-drawn vehicles: 
on Maine highways-.- -- hives ee 5 
privilege taxes__..._._.. eee OE 262 
Horsepower: 
of motor trucks, license fee basis...._...... 237, 238 
required to overcome wind resistance of 
motor vehic ai pubes equa- 
tion...... kuastooeds Gans . 203, 206 
Horses: 
use in elevating grader-wagon jobs— 
field{costs__...........- eR . 67,79 
EES Pe # 25, 31- 33, 61, 66 
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Hose: Page 
in concrete road construction— ‘ 
hose connections of concrete mixers_._ 199, 247. 


pressure hose - - 
shifting - ---.- 
sizes and quantity recommended - 
Houston soils - 137, 181 (in. ) 
Hydrate of magnesium, see Magnesium hydrate. 
Hydrated alumina silicates of lime, increase in 
treated concrete in concrete-alkali 
tests. 4 252 
Hydrated lime: 
as admixture in— 


pawe : --- 248, 272,374 


cement 
effect a bond between concrete 
and steel_ 276 
effect upon compressive “strength of 
concrete ie 276 
earth roads 
effects summarized 159 
research 157-159, 182, 208 
subgrade soils 
costs. _- : - - « 156 
effects, various references to_-- 139, 


152-156, 159, 160 
see also Admixtures. 


as cal ingredient . -- : 179 
see also Lime. 
Hydraulic fills, pressure measurement, r- - 102 


see also Earth fills—Earth pressure. 
Hydraulic pressure, lifting of concrete piers on 
freezing soil __- 143 
Hydraulic tables, Williams and Hazen’s, use in 
pressure table, concrete paving 


jobs___- ie 247 
Ilydrochloric acid, use in cleaning concrete 
cores __ . 183 
Hydrographic data, correlation__- 250 
Hydrostatic pressure, softening of subgrades, 
prevention by tile drains 146, 159 
I 
Ice crystals: 
lifting of surface weights - __- ..-- 143, 144 
see also Freezing. 
Identification of soils see Soils (classification, 
identification). 
Illinois bulkmeter, use, r_._-......-------- 211 


Illinois Department of P ublic Works and Build- 

ings, research... ---- 104-106, 208, 211 
Illinois Division of Highways, research 105, 148-150, 212 
Illinois fatigue machine, r = - - war 
Illinois standard bridge ehubinents, Eee : 105 
Immersion periods for test specimens in various 


tests --- 15, 18, 19, 21, 87, 174-178, 251 
Impact forces: 
research, recommendation - ainsoe: | 
see also Impact strains—Impact tests. 
Impact loading of concrete test beams, method.. 210 


Impact strains in concrete: 
relation to static strains, research, method 


and apparatus.-.-.........-.-- — (ae 
see also Impact tests. 
Impact tests: 
of concrete road slabs = 129, 130, 


"153, 163, 209, 211 
of granite block pavements_.__-.-..-.- 129, 130, 209 
of rail steel as concrete pavement reinforce- 
Meg accom cens ietee — 212 
of sheet asphalt mixtures aon - 210 
see also Load tests. 
Impregnations of concrete and mortar in con- 
crete-sulphate water tests... .175-179, 183 
Improvement, highway: 


benefits to land values -_---- ...- 263, 264 
city streets, financial aspects z 233-235, 
240, 260-268 
Committee on, Highway Research Board... 168 
financing, see Assessments, special—Finance, 
highway. 
license fee basis, motor vehicles .. 29 


logical stages outlined 
Maine program 
relation to— 
growth of motor vehicle traffic r 45 
67, 68, lli- 115,124, 172 
operating costs, motor vehicles- -__- 45, 
53, 54, 1138, 114, 222, 239 
railroad abandoments..-__-.-.-- 169, 172, 173 
rates, milk transportation by motor 





58, 67, 6S 


truck ___- aS ES oe 111,115 

traffic congestion _ Mme Wa ... 264-266 

traffic density (in Maine) ___---- 49, 

50, 53, MM, 5s, os 6S 

traffic savings (in Maine) ------ ...45, 58, 54 
trucking costs, concrete road construc- 

RE a Sa 222 

research, miscellaneous studies__--- oe 

” 182, 207-212 


rural highways, financial aspects - - - - - - 233-235, 
240, 261-264 
users of, charges against... 234, 235, 238, 239, 262-265 
Indentation loads, indentation tests, see Ball- 
indeutation tests. 
Index, moisture, see Moisture index. 
Industrial organizations, highway research pro- 
 . see Eee 
see also names of organizations; e. g., Rubber 
Association of America. 
Industrial “as ay, use in concrete road construc- 
es 220, 229-232, 242, 274, 275 
Inertia of rotating part of motor vehicle, research. 209 
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Influence curves of pavement deflection in 6- 
wheel truck tests_. . 166, 167 
Internal friction of earth fills, see Earth fills 
Intersections: 
of city streets, crossings, financing by taxa- 
tion of pedestrians 262 
of highways, warning signs, A. E.S. C. code 134 
see also Traffic signs and signals 
Interstate highways, see Interstate operation 
Joint Board on Interstate High- 


ways. 
Interstate operation: 
of motor busses (common carriers) 126, 218, 219 
of motor trucks 
fees and taxes, common-carrier trucks _ 239, 240 
haul lengths 126 
of motor vehicles (unclassified), Maine trans- 
portation survey data 45, 52, 53 
Interstitial water, freezing, sands and clays com- 
pared 143, 144 
Inundation method of proportioning fine aggre- 
gate, research 211 
Invar steel bar, strain gauge comparison 22 
Iowa State College (Engineering Experiment 
Station), research 43 (fn.), 


182, 207, 209, 212, 234 (fn.) 
Iowa State Highway Commission, research 
numerous studies tabulated 
tar paper treatment, loess subgrade 27, 
128, 139, 146, 147, 160 
see also Crum, R. W Price, W. O 


Iredell! clay soils, characteristics Is] 
lronite 
use as concrete admixture 176, ./8, 179 
use in waterproofing of concrete 179 


Isabella, N. M., tar surface treatment of gravel 
roads, Wisconsin method (article). 40,41 


4 
Jackson, F. H., reports 
Ohio Post Ros ad, survey. 81-85, 


92; cover of No. 4 


plate test of concrete consistency - - 121-123, 136 
Janda, H. F.,r 13, 157, 162, 184 
Jarvis, C. 8., general formula for waterways (re- 

port) - 253-259 
Johns Hopkins University, Tesearch 210 
Joint Board on Interstate Highways, uniform 
road signs és pier 126 
see also Traffic signs and sign als. 
Joint fillers for concrete pavements, research 207 
see also Crack fillers. 


Joints: 
in concrete pavements 
form.<tion in reinforced pavements, meth- 


See ‘oan . . 118-120 
formation with tar paper, Ohio Post 

Road. - -.- ; shai : 81 

maintenance_ = _ 92, 120 

relation -. be ivement cracks 15, 

2, 83, 85, 92, 117-120, 152, 154, 156, 275 

research, North Carolina_-_- 212 


spacing 

equations used, reinforced pavements. 119 
methods, article by A. T. Goldbeck 118-120 

see also Center joints—Contraction 

joints—Expansion joints—Joint 

fillers—Longitudinal joints 

Poured joints—Transverse joints. 

in steel reinforcement of concrete pavements, 


formation method 118-120 
K 
Kansas State Agricultural College, research 203 
206, 209, 210 
Kernot, W. C., stresses in skew arches, q., r. to p 185 
Kreuger cells, use in skew arch tests 186 
L 


Labor requirements, concrete road construction 
comparison, typical jobs and most efficient 
organization _ oahe sslaacal y 
miscellaneous r _ 194, 195, 198, 200-202, 2: 
229, 230, 241, 242, 245, 248-250, 269 276 

see slso Laborers. 

Laboratories, see names of laboratories; e. g., 
Structural Materials Research 
Laboratory. 

Laboratory tests, see Field moisture percentage 
of soil—Field requirements versus 
laboratory requirements, concrete 
consistency—Field tests (of sub- 
grade soils, avoidance by labora- 
tory investigations)—also names 
of materials tested; e. g., Concrete 
—also names of tests; e. g., Dye 
adsorption test. 

Laborers in concrete paving jobs, training._.. 198-202, 

223, 249 

George E., landslide studies 

(announcement) ................... 240 

Lag, see Charging of concrete mixers—Discharge 
(of concrete mixers)—Finishing (of 
concrete pavements). 

Laminated limestone, research --- 





Ladd, Dr. 





MS Ae eee 210 
Land taxes, see Assessments, special. 
Land values: 
decrease due to assessment burden_._..___.- 264 
increase due to highway improvement _... 263, 264 
LORINIEE: THUOIIOE «ogi ie eee chnciecenen cn 240 
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Page 
Lantern slides of highway construction, 
ee 41, 212 
Latin America: 
highway development - -........-.....----- 89, 182 
see also Liaison officers. 
Laws, legislation: 
motor vehicle legislation, see Certificates of 
public convenience and necessit y— 
Interstate operation—License fees 
and taxes—Milk transpoitation— 
— burdens—Taxes—Traffic con- 
trol. 
tailway legislation, see Railway abandon- 
ments. 
Layer construction of subgrades: 
a ns _.. 148-150 
control of moisture content -...-. 148,150 
Layer dumping, elevating grader- Ww: agon jobs.__. 69, 
61, 76 
Leaching of saline soils, effect upon permeability 150 
Lead acetate test, see Shale (in sand). 
Leaf clay soil, characteristics. ................._- 181 


Length, lengths: 
changes in length, see Contraction—Expan- 
sion—Thermal coefficient of expan- 
sion. 
of cut, see Elevating gradet-wagon jobs. 
of haul, see Haul length. 
Le ao pl: itforms, use in 6-w heel truck tests. 165, 166 
boone 23, 
123 (fn. ), 206, 212, 252, 276 
Liaison officers, Highway Research Board and 
universities in United States and 


in Latin America ____- sive ake: » 
License fees and taxes for motor vehicles: 
articles by Henry R. Trumbower--__- 217, 236-240 
bases, common carriers and private car- 
riers Se a as ee 234-240 
for common carriers— 
WO exccusicisasacs haasdenesen 217, 261, 262 
trucks— 
amounts in 25 States__._._________ 236, 239 
relation to— 
QOUMIIES 6 oo nncctceaco we 240 


tiers 
tax burden per ton-mile__ 
forecast, Maine 
een Sa 
registration fees, licenses, permits, etc., 
receipts and amounts applicable to 
highway work, statistics, 164; 
cover of No. 1, 
ee ooereite SES 217, 233-240, 261, 262 
see also Excise taxes—Franchise fees—Gaso- 
line tax—Grants (State and 
county)—Municipal taxes—Per- 
sonal property taxes—Privilege 
taxes—Revenues, highway—Tax 
burdens—T axes. 
Licenses, general: 
neoenpes Wy Citbes: WE oe ceseciccccccen 261 
Light, cw 
A. E.S traffic signals code______.. 134- ves = 
ttn te lights, rosea... .... nce. 
Lighting, street, see Street lighting. 


fees and taxes of private car- 
23 





v ighting plants, concrete road construction. _____ 274 
sime: 
free lime, formation in test specimens in con- 
; oe dee ea ae 251 
loss in test specimens in concrete-alkali 
i _ e ncn) 251 


subsoil accumulation, Southern States 181 (fn.) 
see also Alumina silicates of lime—Calcium 
carbonate—High calcium lime— 
High magnesium lime—Hydrated 
alumina silicates of lime—Hydrated 
lime. 
Lime sulphate, occurrence in chalky soils_____- 138, 181 
Limestone: 
research, various studies._._._.__..__.____- 209, 210 
rotten limestone, suitability for subgrades._. 138, 
159, 181 
see also Chalk and chalky soils—Concrete 
aggregate—Crushed limestone — 
Marl—also headings beginning 
ee LET ES PORTLET 
Limestone concrete surfacing, Ohio Post Road: 
es bee be, Ee Hie. 81, 83-85, 92 
crushing strength 84, 85 
tensile strength, relation to pav ement 
cracking 
Limestone dust: 
as admixture for subgrade soils— 





cay eS Ne RE -- 156 
ee Ng ER ne 154-156 

as filler for bituminous paving mixtures, 
ae bce oe En A TE 89 
Limestone quarries in Minnesota, research_-_____ 210 


Liming of soils, see Admixtures— High calcium 


lime—High magnesium  lime— 

, Hydrated lime—Limestone dust. 
Lincoln, Nebr., ‘Daamiee of outlet highways_... 235 
Lineal shrinkage percentages of soils: 

California highways research data---_-_- 147, 155, 159 


limiting value— 
Columbia Pike 


ete itachi ibesecoicpnie ning aieia 154, 160 
Pacific Northwest--_____ 98-101, 115, 147, 154, 160 
research, recommendation. _._..__.___- 160 

|, ey ae eas 128, 146 

reduction b admixtures___.__.._- 101, 152-156, 160 

relation of field shrinkage and test shrinkage 

Wis 3 cdngindccaccndinesdkccaiect 101 
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Lineal shrinkage percentages of soils—Contd. Page 
relation to— 

clay content .-.............. 98-101, 115, 153-155 

coarse material in soil_............-..-- 100, 101 


moisture equivalent percentage... --...-.-- 98, 
99, 101, 147, 154, = 
suitability of soils for subgrades 
, 99-101, 115, 139, “147, 14, 159, 160 
volumetric shrinkage oe § Bee tate 36, 
7, 98, 99, 101, 147, 154, 155 
usefulness in soil identification. Seen 36, 
93, 99-101, 115, 139, 147, 159, 160 
see also Lineal shrinkage test—Shrinkage 
(of subgrade  soils)—Volumetric 
shrinkage percentages. 


Lineal shrinkage test of soils: 


field method, description, apparatus used__. 99-101 


interpretation of test results_........._..-- 100, 101 
laboratory method (from volumetric shrink- 
age test results)..............--.. 34, 36, 37 


preferability to volumetric shrinkage test... 99, 147 

value in soil classification -._99-101, 115, 147, 159, 160 

see also Lineal shrinkage ‘percentages—Vol- 
umetric shrinkage test. 


Litigation on railroad abandonments.--___-_--_--.- 173 
Little Colorado River, Ariz., Springerville bridge, 


ie oe 


enlargement of flood channel 257 


application method ane bore loads in var- 
ious tests._ 17, 20, 22,37, 38, 87-89, 129-132, 
153, 105-168, 136, 177,17 7, 184, 186-193, 200- 
212; cover of No. 9. 

see also names of tests; e. g., Impact tests 
also names of materials or objects 
tested; e. g., Skew arches. 

applications by motor vehicle traffic, trans- 


verse distribution _- --- 1-13 
critical truck wheel loads, distance from pav ee 

| aS ee 3 
measurement in friction test of concrete slab, 

NE itn egndaduikaeamnawiamit 208 


of motor trucks— : 
average load, common-carrier trucks, 


relation to capacity..............--- 246 
axle loads, regulation. ................-- 165 
dead loads, 6-wheel and 4-wheel trucks... 165 
distance from pavement edge, relation to 

pavement stresses__......... 165-168, 184 
full loads, milk trucks in Chicago dairy 
a rae 
gross loads on Maine highways -----.-.-- 51 
pay loads, 6-wheel and 4-wheel trucks... 165 


pounds per inch of tire width— 
number used in wear tests of con- 
crete pavements 
recommendation..................-- 129 
—s Re IEEE 115, 165 
relation to— 
aap qualities, motor truck 
pce Seeeetaccousenesene 129, 130, 209 
Pr in concrete eee 


research, several localities 


17, 165-168, 184 
51, 52, 124, 125, 207 
see also Batch trucks -Loading—Ov er- 
oads—Return loads — nd and 
unsprung loads— Wheel 
safe loads for various foundation materials. 139, 140 
see also Bearing power— Pressure (on sub- 
grade soils). 
see also Center loads—Continuing loads— 
Corner loads — Cranes — Culvert 
pipes, culverts — Elevating grader- 
wagon jobs — Load tests — Load- 
ing—Wagons — Wheel loads. 


Load tests: 


Loading 


4 
’ 
’ 


of concrete beams and pavements— 
apparatus used in various tests. __._____ 
22, 165, 166, 209, 26 

ee bs emeantoo under continuing 


relation between static and we load 

he PEE IE 29, 130, 209-211 
tests auxilliary to— 

ng value research, subgrade 


poi recommendations.....___- 151-153 
concrete moisture tests........._- 17, 19-23 
six-wheel truck tests........_- 165-168, 184 
— tire tests (cushioning bo 

Te ieee 129, 130, 209 


see also Ball-indentation tests—Bearing area- 

Bearing power—C ompression tests 
—Deflections — Deformations — 
Impact tests — Load, loads — Pres- 
sure — Static load tests — Surface 
wear — Transverse strength, 


aj ‘unloading of freight carriers in city 
thst aadaieitir an timiaik : tecinigtibinern me 267, 268 
and usledios erm, concrete road con- 
struction— 
miscellaneous 1_.-.._.....-...-.-.-.-. 220-223 
229, 241-245, 270-272, 274-276 
stop-watch records_-_--.._...-- 221, 223, 242, 244 
see also Batch trucks — Concrete mixers 
(skip operation) — Cranes — In- 
dus’ railway. 
of concrete test beams, see Cantilever load- 
ing — Center loads— Impact load- 
ing — Load, loads(application meth- 
od) — Static loading—Third point 


loading. 
of testing machines, methods used in tests... 22, 131 





INDEX TO PUBLIC ROADS, VOLUME 
Loading—Continued. Page 
when in compression, steel rollers, laws gover- 
ning behavior, research. ..__..__- 212 
see also headings beginning Loading—also 
Elevating grader-wagon jobs— 
Load, loads—Milk trucks—Tank 
cars—Tank trucks. 
Loading bins, concrete road construction__--__--- 221, 
222, 241-245, 271, 272, 274 
Loading diagram in 6-wheel truck tests......... 167 


Loading loop, see Elevating grader-wagon jobs. 
Loading machines used in concrete road construc - 
RR Ee ee 242, 271, 272, 274 


Loading plant, concrete road construc tion: 


RAE EE 226, 227, 231, 232, 241-243 
| SSS 271, 272, 274 
Loading platforms for milk trucks. --.._..-~- 109, 115 


Loading time, see Batch trucks — Cranes — Ele- 
vating grader-wagon jobs. 
Loading tunnels, use in concrete road contruc- 


RR ee ee 242 
Loadometers, use in 6-wheel truck tests..._... 165, 166 

Loam, loams: 
as foundation material, safe load __..__..._-- 139 


characteristics determinable by touch 
colloid percentage. : a a << 
handling by elev ating. grader. 25, 29 
miscellaneous r______- 93, 94, 96-100, 140, 155, 180 
see also Clay loam — Loam subgrades - - Sand 
loam —Silt loam—Silty clay 
soils—Stony soils. 

Loam subgrades: 
of concrete pavements, relation to pavement 

cracks... .. ae 
of macadam pavements, “recommended 

depth of macadam-__.-.--.-_- 146 
see also Loam, loams. 

Loess soil, Iowa: 
INS ti cee ecieusscceesaiocn .. al 
characteristics - - " p 
in earth roads, admixture treatment, re- 


search _. a 208 
surface water, drainage over concrete ‘pave- 

ment EES EE PEE EET 128 
RRC SERS SCS Ss aaa eaeS 128, 146 


see also Loess subgrades. 
— subgrades: 
tar-paper treatment—miscellaneous r-__..-.-- 
128, 139, 146, 147, 5} 
see also Loess soil, Iowa. 
Longitudinal cracks in concrete pavements: 
relation to— 
aggregate, gravel and limestone com- 
SSRs Se ee ee 82-85 
character of subgrade soil. ............... 81-88, 
95, 92, 144, 154- 156 
heaving of subgrades, amount of deflec- 


tion causing crack_......---- 144, 145, 160 

width of pavement............-....-...- 144 

a, gS eee 81-85, 92, 154-156 
see also Cracks. 
Longitudinal joints: 


in concrete pavements— 
reduction of stress in subgrade 
—. to volume change, subgrade 

153, 154 


type weed in test slab 
see also Joints. 
Longitudinal steel, interrelation with transverse 
cracks in concrete roads (article 
by A. T. Goldbeek)............. 117-120 
see also Concrete reinforcement. 
Lord, Dr. E. C. E.: 


dye adsorption test of soils (description) ____. 37 
protection of concrete against alkali 
Se See 2 251 252 


SE a eee 235 

Los Angeles highway see Calcium chloride, use 
(for surface application). 

Losses, see Concrete mixers (production losses) 
Depreciation losses—Ele vating 
graders (loss of excavated mate- 
rial)—Elutriation losses—Evapo- 
ration losses—Minnesota stone— 
Stop-watch records—Time losses. 

Louisville (Ky.) yo tax (motor vehicle) -___- 261 

ee | a RENO 144, 145 

Lowland clay pain, "ail construction over. ._-__- 137, 159 

Lubricating oils, test methods, research....._._- 211 

Lufkin clay soils, characteristics...........--... 18] 

Lumunite cement: 

lee ene etes 8 Kedcecesna 210 
use in Capping concrete cores___._.........-. 183 
SSS 175-179 

Lumnite cement concrete, research__.-.....__. -. 210 


see also Lumnite cement. 


M 
Macadam roads: 
construction— 
depth of surfacing, recommendations._.. 146 
PIS Scentecadstamncbcucdonccse = 
NE NN ceca thitintnctiinnwsinnccees 
with subbases on clay subgrades- ----. 143, 160 


maintenance costs, comparison with main- 
tenance costs of gravel roads - - . .54, 58, 67 
see also Bituminous macadam pavements. 
Machines and machinery, see names of machines 
and kinds of machinery; e. g., 
Finishers. 
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McKay, J. G.: 
commodity transportation by motor truck 


| RS Set cere 124-126 
see also Maine highway transportation sur- 
vey. 


McKesson, C. L. 
curing concre te with calcium chloride— 


0 RES eae Se see ee a 23 
eeeOeney CCINEES C8)... cciceascttccence 206, 212 
subgrade admixtures, memorandum, q-.--. 154-156 


MeNary, J. V., earth pressure against abutment 
walls measured with soil pressure 


GUE OIE inne cpestecacccants 102-106 
Magnesium as soil base, effect upon permeability 
i, 150 


Magnesium carbonate and bicarbonate, forma- 
tion in test specimens of concrete- 
alkali tests... : 

Magnesium hydrate: 

destructiveness in concrete____- . a 
formation in test specimens of concrete- 
alkali tests__-- 251 
Magnesium lime, high, see High magnesium lime. 
Magnesium sulphate, effect upon concrete 174-179, 
183, 251, 2 259 

Maine highway » mapere ation survey, report by 

J McKay and O.M. Elvehje m: 
capacities of motor trucks ----e- 45, 51, 52 
data sought, classes rath is-alnadgbeitoaia 46, 207 
forecasts— 

data and method . 


251, 252 


45, 46, 53-58, 68 


relation to highway budgets and pro- 
grams... £ 45, 46, 54, 58, 67, 68 
foreign (non-State) motor Vehicle traffic... 45 5, 52, 53 


horse-drawn traffic. 
loaded trucks, proportion of total. 
loads, motor trucks : iL 
mileages, vehicle. 45 49. ! 52 
persons per motor vehicle, actual and fore- 
cast. . 55,56 
program of highws ly improvement. a 
road improvement and_ traffic density.- 49, 
50, 53, 54, 58, 67, 68 
road improvement and traffic savings. -- 45, 53, 54 
road types................ 45, 49, 50, 53, 54, 58, 67, 68 
tonnages (daily) per mile. ............--.-.-- 48 
SE See Rees 45-58, 67, 68 
weights, motor | oo ree ee 51, 52 
see also Commodity transportation by 
motor truck—Transportation— 
Transportation surveys. 
Maine State Highway Commission: 


EEE ae 54, 57, 58, 67 
research, culvert installation .....:.........- 212 
Maintainer, road, see Road maintainer. 
Maintenance: 


highway maintenance— 
by contractors, concrete road construc- 
| as ae 222 
by electric railways. .............-.--.-. 264 
Committee on, Highway Research Board 163 
financing, see Finance, highway—Main- 
tenance costs—Privilege taxes, 
repair and construction for compensation, 
expenditures for by cities, 1923.... 260- 
262, 264 
research, miscellaneous studies... -__-.-- 40, 
41, 54, 58, 67, 128, 161-163, 182, 207- 213 
State highways within or adjacent to 
Cities amd GOWES... ...n60ccaccccsce 235, 240 
see also Concrete pavements—Earth 
roads—Gravel roads—Sand clay 
roads—Snow removal—also head- 
ings pepenins Maintenance. 
of cracks, see Crack fillers. 
of equipment, seé Concrete mixers— 
Depreciation account — Depre- 
ciation losses—Elevating graders— 
Industrial railway — Repairs— 
Spare parts. 
of joints, see Joint fillers—Joints. 
Maintenance accounting, research by — ay 
Research Board, r-  ccccqies, 
Maintenance costs: 
highway maintenance costs— 
relation to— 
taxation of common-carrer motor 


RES Eye f 236, 237, 239 
use of highways by foreign (non- 
State) vehicles................. 45, 52, 53 


see also Concrete pavements—Earth 
roads—Gravel roads—Macadam 
roads—Maintenance—Road main- 
tainer. 
of stock, see Elevating grader-wagon jobs 
(stock). 
Manufacture of paving brick, motion picture -_. 92 
Maps, see Maine highway transportation sur- 
vey— Milk transportation— Pacific 
Highway— Reconnaissance maps— 
Soil maps— Waterways. 
Marginal traffic on congested highways--.-..--- 268 
Marker lights of vehicles, A. E.S. C, code.. 134, 136, 162 
Markers, route - 5 


Marketing service by truck drivers, see Milk 
transportation—Pick-up and de- 
livery service. 

Marking, a see Center lines—Traffic 

signs and signals. 

Markings on pavements, see Traffic markings. 
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1: Page 
as binder for sandy roads, research_-__-_--- 210 
plains marl, characteristics and suitability 

for SS Sees 138, 181 
see also Chalk and chalky soils—Limestone. 

Mass diagrams, elevating grader-wagon jobs___- 60-65 7 

77- -79 

Massachusetts Institute of Technology: 
research, Deval machine, slotted cylinders.. 211 
see also Spofford, C. I 

Material delivery, concrete road construction... 194, 


7-200, 202, 220-232, 241-245, 250, 270-276 
see also Batch trucks-Industrial railway— 
Material handling—Truck supply 
in concrete road construction. 
Material handling, concrete road construction: 


aggregate.__.___- - 220-223, 229, 241-244, 270-272, 276 

ll 221-223, 242, 244, 245, 272, 274, 275 

cost saving, through modern handling equip- 
SES eee 243-245 


apa a personnel scone typical 
EE ee 
d,s es 
material handling plants, Ee: 
226-228, 231, 232, 241-2 
winter stock piling. 8 A SERPOERES BEE 243 
see also Concrete mixing—Material deliv- 
ery—also names of kinds of han- 
dling equipment: e. g., Cranes 

Material handling plants, see Material handling. 

Materials, highway: 

Committee on, Highway Research Board... 163 

durability tests, motion picture-._______- 92 

research, miscellaneous projects tabulated. 208-212 

see also Material delivery—Material han- 
dling—Subbases—Subgrade soils 
Surfacing, highway—also names of 
materials and names of tests of 
materials. 

Measurement, see Measuring and weighing de- 
vices—also names of measuring 
instruments; e. g., Accelerom- 
eters—also names of whatever may 
be measured; e. g., Concrete sand, 
Stresses. 

Measuring and weighing devices for concrete 
road construction... 241-245, 271, 272, 274 

Mechanical analyses: 

of aggregate, various types in various speci- 


a aS 17, 18, 84, 90, 131, 179 
of subgrade soils— 
formula, computation of clay percentage- 35 
fractions determined, definitions and 
Ses ee 34 


in survey bulletins of United States 
Bureau of Soils... 93, 94 (fn.), 99, 116, 139 
insufficiency in differentiating soils.__.. 37-39 
methods, U.S. B. P. R.— 
comparison with methods, United 


States Bureau of Soils... .....-.-- 116 
contemplated change-_--...........- 116 
description and miscellaneousr_.... 34, 

35, 38, 39, 41, 100, 101, 116, 139 
research recommendation ...__.......--- 161 
test results, various soils_.__ 85, 99, 128, 146, 155 
usefulness in soil classification__-- > , 35, 


37-39, 41, 85, 93, 94 ({n.), 99, 100, 116, 139, 159 
of volcanic ash admixture used in test. .___- 183 
see also Screens and sieves. 
Mechanical — use in research of cured 


ncre 
Mechanical traf so see Traffic signs and 
gnals. 


Medicine Lake 8 8. Dak.: 
analyses of water SRS eae 174, 175 
tests, action of sulphate w ater on concrete... 174- 
17¥, 183 
Mellow clay areas of United States___-._...-__- 180, 181 
Melting point of ice, relation to pressure ----_-__-- 144 
Memphis (Tenn.) license tax, motor vehicle._.__ 261 
Mercury: 
in manometer tube, expansion, control._._.... 187 
mercury column, use with soil pressure cells. 187 
use in subgrade soil testing SAE ee 36 


Mesh reinforcement, see Concrete reinforcement. 
Methods: 

construction methods, see names of types of 

construction; e. g., Subgrade con- 

struction—also names of types of 

highways; e. g., Macadam roads. 

test methods, see names of tests and materials 


tested. 
Mexican asphalt, research.._...-.....---.------- 210 
Mexican petroleum asphaltic cement, use in test 
specimens, paving mixtures-_-.---- 89 
Michigan State College, research __......------ 207, 210 
Michigan State Highway Department, re- 
NR ok ccnnnestiusdbyskuncan 207-209 
Micrometer microscope, use in friction test...... 208 
Microscopic observation, use in research of cured 
eee 211 


Middleton-Sauk City gravel road, W isconsin, 
tar surface treatment ___........--- 
Milburn, H. M., deformation test for asphaltic 
mixtures (report) ..............-. 131-133 
Mileage zones: 
in motor truck transportation, various com- 


modities, several areas_..........-. 124 
see also Mileages— Milk transportation. 
Mileages 
for curing, a ~ full production of concrete pave- 
Sl dtittbcatetubuGnbhnsyecnbectare 247 
of Mebane Of SS eee 45-49, 53 





Modulus of permeability of various souls 
Modulus of rupture: 
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Mileages—C ontinued. Page 
of highways in United States— 
contracts let, maximum in single day... 182 


contracts let, present practice - - 
Federal-aid roads, by States 
cover - of Nos. a0 3- i: 
of motor bus routes, eight States, relation to 
highway and railroad ’ mileages —  » 
9 


ee = 


of motor trucks (common carriers), license 
y 


of motor vehicles on rural highways— 
method of determining relative mileage, 


types of vehicles--..-...-.- -. 234 (fn.) 

percentage, city owned cars cha: ae 
of railroads abandonments in United States, 

1920-1925_.. -- a .- 169-173 


of railroad construction in United States 
authorized by Interstate Com- 


merce Commission, 1920-1925 - - 173 
of railroads in United States; 1916, 1919, 1923_ 169, 
170 


trip mile: uses s of motor trucks on Maine high- 
ways ' Fee = . 52, 124 

see also Mile age zones—Vehicle mileages. 
Milk plants, rural, in Chicago dairy district... 108-111 
Milk shed of ¢ ‘hicago, Il ‘ . 107, 108, 112 
Milk Tanks, see Tank cars—Tank trucks. 
Milk transportation 

by motor truck in Baltimore, Md., return 


loads_- 114 
by motor truck in Chicago ‘dairy district 

article by E. L. Browne. . 107-115 
competition 107-115, 125 
contamination of milk, truck versus rail 

transportation ‘ “ 115 
increase, reasons : . 107, 108 
legislation desired __- : 5 115 
license fees 7 sacha 115 
marketing service “by truck drivers. 107 
mileage zones and haul mileages..._- Ve 


109, 111-114 

rates, relation to highway conditions. 111-115 
a a eres 108, 109, 114, 115 
regulations. _- ----- 109-111], 114, 115 
road types, country hauling. .---- 112-114 
Gis aoete....5 ~~ --5-.. juin: Cae 
see also Milk trucks. 
motor truck in Cook County, IIl., per 

cent of net tonnage................ 125 
see also Milk tr: ansports ation (by motor 

truck in Chicago dairy district). 


we 


by railroad in Chicago dairy district...... 107-114 
by tractor and semitrailer in Chicago dairy 
Gistrict......-..< SS - 111,114 


Milk trucks: 
in Chicago dairy district— 


Ser es 109-111, 114, 115 
cleaning, regulations.................... 115 
aaa 108-111, 114, 115 
number operating, 1924................111, 114 
Dh ee 108, 109, 111 
| lS. nna 107-110, 113, 114 
tank trucks........... 107-115; cover of No. 5 


Miller, Dalton G., action of sulphate water on 
concrete (report)............ 174-179, 183 


a AE ae ee a Se 14 (fn.) 
Mills county, Iowa, see Admixtures (in earth 
roads). 


Mineral aggregate, see Asphalt sand—Bitumi- 
nous aggregate—Filler content. 
Mineral fillers, see Filler content—Fillers. 
Minnesota State Department of Drainage and 
Waters, concrete draintile, cooper- 
ative experiments. __......-. 174-179, 183 
Minnesota State Highway Department research: 
numerous studies tabulated 208, 210, 212 
see also Bergford, R. E 
Minnesota stone, research. ....................- 210 
Mix, mixers, mixing, see Bitiminous paving 
mixtures—Cement mortar—Con- 
crete mix—Concrete mixers—Con- 
crete mixing—Wisconsin High- 
way Commission. 
Mixing cycle, see Concrete mixing 
Mixing plant, see Concrete mixing plant. 
Mixtures, paving, see Asphalt—Asphaltic pave- 
ments, asphaltic paving mixtures 
Bituminous paving mixtures— 
Surfacing, highway. 
Mobility of equipment, concrete road construc- 
tion, recommendations...... 241-243, 273 


Modulus of elasticity: 


of concrete— 
effect of varying sand ratio, ete., research. 211 
equation, joint spacing in reinforced 
Se eee 119 
see also Modulus of rupture. 


of material for capping concrete cores, 
recommendation.................. 183 

of steel, equation in joint spacing of rein- 
forced concrete pavements--..__._- 119 


of concrete beams, relation to— 
curing methods in semiarid climate... 206, 212 
moisture changes, test method and 

; apps Sic tewnencisiiotddasue 14, 20-23 

size and shape of beams, research 

of concrete pavement slabs, Tesearch ae 

see also Compressive strength—Modulus of 

elasticity—Transverse strength. 


Moist closet storage: oo 
in curing of cement and concrete, r_..-.-.-. 
see also Curing. 
of subgrade soil test samples 
Moisture: 
effect on concrete, test methods, apparatus 
and results; article by . K. 
Hatt, Purdue University.......... 14-23 
see also headings beginning Moisture—also 
Capillary moisture— Drainage— 
Freezing—Heaving—Ice crystals— 
Interstitial water — Lineal shrink- 
age percentages— Permeability— 
Porosity — Volumetric shrinkage 
percentages— Water. 
Moisture absorption: 
by concrete— 
absorption in water as affected by aggre- 
SPE, CUI) Biv ncccnnwisuccceccs 163 
paraffin-treated concrete............... 251, 252 
tar-treated concrete 
was 
. T. M. requirements for drain- 


relation of absorption to expansion.. 211 
test methods and results in various 
ee 18, 176, 177, 179, 251, 252 
- — in concrete-sulphate water tests. 177,179 
Vy sous 
dry and moist clays compared__._.... 149, = 
relation to surface drainage -----.-...... 
subgrade absorption from pav a Mi, 
142, 150, 200 
CRI Rs ii es 138, 180, 181 
see also other headings be sginning Moisture. 
Moisture capacity of soils: 
by what indicated. ..............._._- 139, 147, 155 
clays, reduction by hydrated lime 159 
relation to— 
a ee ee eee 146, 159 
clay content__ 138, 139, 149, 150, 159, 160, 180, 181 
see also Capillary moisture—Moisture ab- 
sorption—Moisture content. 
Moisture content: 
of concrete— 


nonuniformity, effects_..............._- 14-23 
quantity desirable during curing in 
semiarid climate -................. 206 
see also Capillary moisture. 
of sand, effect upon volume, research____.._- 210 


of soils in fills, relation to earth pressure... 102-106 
of subgrade soils— 


Pe 140, 143, 148, 150, 159 
amount at time of subgrade construction, 
effect upon—bearing power-._.._ 149, 150 
further saturation...............-- 149, 150 
below influence of free water.__..- 137, 141, 142 
clays— 
miscellaneous r 


137= 
143, 146, 149, 150, 157, 159-161, 180, 181 
reduction, relation to later absorp- 

CO ccsnccunnmcnnentipnccmeeacade 149, 150 
control, see ——e a 

esses—Cut-off walls—Ditches 

(side)—Layer construction— Sub- 

, bases—Tile drains. 
in excess of moisture equivalent percent- 

CR ididindimtatewbcciintieclidumece 141, 142 
increase near under side of pavement. 141, 142 
limit, seasonal 
limiting value. 


137, 
139, 141, 142, 146, 147, 151, 159, 160 
relation between field moisture and lab- 
oratory determined capillary 


tie aio lah aleeaecadgiatieinenniencane 39 
relation to— 
cracks in concrete pavements 


92, 140-150, 155, 156, 159, ied 
moisture equivalent percentage _____ 


141, 142, 10 
research— 
miscellaneous r..................- 137-160 
recommendations. 139, 141, 142, 146, 151 160 
variations in tropical soils, "effects... - 186, 181 
wetted subgrades and those originally 
Gry Gempered.. -.«—...s.-6 de 149, 150 
wetting subgrade during construction, 
ET 3 149, 150, 156 
Moisture equivalent of soils: 
i OE EE ee 2 eee 35 
moisture equivalent percentages— 
el EEE, 35, 100 


limiting value, good subgrade soils... .. 38, 
39, 41, 99, 142, 147, 161 


85, 
98-101, 128, 140-142, 146, 149, 150 
relation to— 


bearing power____. 137, 140-142, 146, 159, 160 

clay content.... 85, 98-101, 139, 147, 155, 159 

SS Sesvetnenacce 38, 146, 161 

lineal shrinkage percentage_________- 98, 

99-101, 147, 154, 158 

hence merwindy 137, 141, 142, 160 

iF aiintbibcndind delbiie sede Aker aces 101 

size and character of soil grains_..__- = 
suitability of soils for subgrades ___.. 

39, 41, 93, 99-101, 137, 140-142, 146, 147, ist 

159, 


of various soils 


160 

volumetric shrinkage_______... 140, 147, 155 
research— 

recommendation.................. 151, 161 


various forms of control........... 139-157 
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Moisture equivalent of soils—Continued. Page 
moisture equivalent percentages—C ontinued. 

usefulness in soil identification_____....-- 38, 

39, 41, 99, 139, 147, 155, 159 
see also Capillary moisture percentages— 
Slaking of subgrade soils (slaking 


value test). 
tests— 
Bri and Shantz test_..............-- 100, 140 
field methods, miscellaneous r___- § 


xu 93, 
99, 100, 139, 147, 159 
laboratory methods and apparatus__-_-__- 
38, 39, 41, 139 
a eetivintnabandicmeweasceee 38, 99, 139, =f 
various conclusions cited__.---.--...__.- 
"39, 41, 93, 100, 139-142, 146, 147, 150 .a5i° 
154, 145, 159, 160. 
Moisture gradient between saturated and dried 


concrete, relation to contraction. .- 16 
Moisture index of subgrade soils: 
comparison with stability ratio, equations... 142 
relation to bearing power__..........------ 142, 160 
Molding: 
of cement mortar briquettes, pressure regis- 
ae 68 
of ——: beams, concrete forms versus 
_ Sa . 2 
Molds for use in ——— | SESS 37, 
39, 42, 68, 86-88, 99, 122, 131, 178, 183, 211, 212 
Monier skew arch, "Australia, collapse, causes _- 185 


Monopoly privilege as license fee basis, common 
carrier motor vehicles........... 236, 237 
see also Privilege taxes. 
Montrose clay soils, characteristics. __..._._.-- . 181 
Mortar, cement, see Cement mortar. 
Mortar-void theory of proportioning concrete 
sand, research _. __-- SES ASE 209 
Motion pictures, announcements_______- 91, 92, 120, 207 
Motor busses: 
common carriers— 
Baltimore- Washington service___.---- 218, 219 
SS SS 213, 217, 218, 267 
development, relation to highway design ae 3, 
214, 232 
fares, comparison with railroad fares... 214-217 
interstate operation_............-- 126, 218, 219 
license fees, see Motor busses (common 
ers, taxes). 
| ES a eae —s 
operation in eight States, analysis by 
enry R. Trumbower-_---.- 213-219, 232 
overloads... -_.-. 











ownership. - _- 
RT, ee eee 
receipts, relation to— 
gasoline and oil costs___.........---- 217 
tax and license expenditures......... 217 
reports, financial_....................--- 217 
roads used, types... - -_.......----.----- 214 
routes, eight States 213-215 
service (relative), bus and rail lines. ____- 215 
216, 219, : 2B 
IE On ae | 
217, 261, 262 
municipal taxes____....._- -- REA 261, 262 
personal property ae. Seca tales 217 
privilege taxe8________ 7, 236, 237, 261, 262 
tax payments, relation S receipts... 217 
double-deck busses__............-.-.---.---- 267 
on Maine highways______.-....-.....-_---- 50, 207 


registrations (taxis, busses, and cars for hire), 
statistics by States... 164; cov er of No. 1 


speed (in Chicago) -_...............------ Se 
see also Competition. ; 
Motor cycles, registrations, statistics by States.. 164; 


cover of No. 1 
Motor passenger cars: 
on Maine highways, transportation survey 
lata 





a OS 45, 48, 52, 53, 55-57 

registrations and revenues, statistics ._....__- 164; 

cover of No. 1 

street space utilization ___................. 267,268 

width, maximum legal_____...-...-...-.---- 1 

Motor trucks: 

capacities— 

increase by use of six wheels_____-_____- 165 

license fee basis - _- 237-239 


on rural highways, ‘several localities. __- 45, 


51, 52, 124 
see also Milk trucks. 
common carriers— 
fees and taxes in 25 States, article by 


Henry R. Trumbower-___..__-- 236-240 
receipts as license fee basis. ._.._._.._- 237-240 
improvement, cause of growth in motor truck 
transportation -._.___- ‘inlatinte bata tiie 
percentage of— 
motor vehicles on farms, 1920__..._.____- 233 


total motor vehicles, U nited States, 1919. 233 
tests of behavior on different surfaces, various 
SE ith ist cRekedsivesancn as 209 
see also Axle load—Axle spacing—Batch 
trucks — Cement trucks — Certif- 
icates of public convenience and 
necessity —Commercial truck haul- 
ing—Commodity transportation 
by motor truck—Competition— 
Contract hauling — Earnings — 
Excise taxes — Franchise fees ~ 
Freight—Gasoline—Gasoline tax— 
Impact tests — Interstate opera- 


7 Re 
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Motor trucks—C ontinued. Page 
tion — License fees and taxes — 
Load, loads — Loading — Maine 
highway transportation survey 
Mileage zones — Mileages — Milk 
trucks — Motion pictures—Muni- 
cipal taxes — Official motor cars 
and trucks — Operating costs (of 
motor vehicles) — Overloads — 
Ownership of motor vehicles — 
Parking of motor vehicles—Per- 
sonal property taxes — Privilege 
taxes — Property taxes — Registra- 
tions of motor vehicles — Return 
loads of milk trucks — Service 
vehicles—Six-wheel and four-wheel 
motor trucks — Speed — Sprung 
and unsprung loads — Surface 
wear — Tank trucks — Tax bur- 
dens— Taxes — Tires — Ton-mile— 
Tonnages — Trailers — Transporta- 
tion, highway—Trip time—Truck 
supply—Use of highways—Weigh- 
ing — Weight, weights— Wheel, 
wheels— W heel loads— W heel tax — 
Width. 

Motor vehicle registrations, see Registrations. 

Motor vehicle regulation, regulations, see Cer- 
tificates of public convenience and 
necessity —Commercial truck haul- 
ing—Interstate operation—License 
fees and taxes—Light, lights 
Load, loads—Milk  transporta- 


tion — Parking Street space 
utilization — Traffic control 
Traffic signs and signals—Traffic 


zones. 

Motor vehicle revenues, see Revenues, highway. 

Motor vehicle taxes, fees, etc., see Excise taxes 
Franchise fees—CGasoline tax 
License fees and taxes— Municipal 
taxes—Personal property taxes 
Privilege taxes—Property taxes— 
Registrations of motor vehicles 
Tax burdens—Taxes—Wheel tax. 

Motor vehicles, see other headings beginning 
Motor—also Areas (of automo- 
biles)— Automobile fans — Clear- 
ances of motor vehicles—Foreign 
(non-State) motor vehicle traffic 
Gasoline— Light, lights — Maine 
highway transportation survey 
Mileage zones—Mileages ~Munic- 
ipal service vehicles — Official 
motor cars and trucks—Operating 
costs — Ownership — Parking 
Rotating part of motor vehicle 
Rotation—Route markers and 
route numbers — Speed — Street 
space utilization—Taxis, busses, 
and cars for hire—Tires—Tonnages 
of motor vehicles—Traffic, high- 
way—Traffic studies—Transporta- 
tion— Transportation surveys— 
Use of highways—Wheel, wheels— 
Wheel loads—Width—Wind re- 


sistance. 
aaa eee ee 
Muck: 
accumulations in southwestern Washington_ 95, 97 
beneath earth fills, research _____-_.-- 208 


Mud in earth roads, prevention, see Admixtures. 
Mudshell as aggregate for bituminous mixtures 211 
Multiple-batch device for loading of concrete 
| ERE PS BEE ere eee 229 
Municipal roads, financing, see Expe enditures, 
highway (by cities) —Finance, 
highway (city streets)—Gasoline 
tax (receipts) —Grants—Revenues, 
highway (of cities). 
Municipal service vehicles, charges for use of city 
SERS Se -- 262, 263 
Municipal taxes: 
for highway revenues. --____- 
on motor vehicles— 
negligible factors in urban highway 


261-264 


mance........ ee Se, 234 

« a wiwideosd 261, 262 

Municipalities, highway research projects_____-. 130 

Myers formula and scale ratings, run-off - 253-259 
N 


National Research Council, see Highway Re- 
search Board. 
National Tax rn rural etalon ay finance, 


Nestle Dll 9s in etipininniabbacoussnmarinkenes 141- 143 


“| ea eae 19-21 
Nevada Department of Highways, research, 

SS a 208 
New Jersey State Highway Commission, 

deterioration surveys, concrete 


a oe 210 
New Orleans, La., highway finance, State aid_. 235 
New York Central Railroad, motor-truck haul- 

age of package freight_____-____-- 126 
New York City, share in States motor-vehicle 

revenues______ 235 
New York Transit Commission, Teport, “street 

space utilization, q................ 287 


Page 
Newbury Park, Calif., see Calcium chloride, 
use (for surface application). 
Night traffic, motor vehicles, vn data . 13,13 
Norris, Clyde T., skew arch tests, r__ I85 
North Carolina State College, ona vehicle fuel, 
research 207 
North Carolina State Highw ay Cc ommission, re- 
search, various studies cited___- 13, 


24, 182, 209, 211, 212 


oO 
Official motor cars and trucks, registration, sta- 
tistics : 164; cover of No. 1 
Ohio Department of Highways and Public 
Yorks: 
soils, research ‘ . 208 
transport survey r 207 
Ohio Post Road 
construction methods 81, 84, 85, 92 
crack survey, report by F. H. Jackson. __’ 81-85, 92 
tests of materials, results 81, 84,85, 02 
Ohio State University Engineering Experiment 
Station, research _____- 208 


Oil and gasoline costs, motor busses (common 
carriers), relation to passenger 


RSE EE A 217 
see also Gasoline — Motor busses Oper: ating 
costs (of motor — les). 
Oil stains on pavements , 13; cover of No. 1 
Oil treatment of earth roads, r hh h___. 182, 208, 209 
Oils 
asphaltic oils, see Asphaltie oils. 
crude oil in concrete mix, relation to 
bond between concrete and steel ; 276 
compressive strength of concrete ~ me 
lubricating oils, test methods, research..... 211 
paraffin oil, use in thermometer wells, con- 
crete-moisture tests Is 
roads oils, research 184, 208 
use in capping concrete cores... __. a 183 
Omaha, Nebr.: 
financing of outlet highways................ 235 
license tax, motor vehicle : .. 21 
One-course concrete pavements, researc h - 210 
Operating costs: 
of motor vehicles 
commercial trucks, inadequate cost rec- 
ords a 125 
relation to highw: Ay improvement. 45, 
53 13, 114, 222, 230 





research ___. 207, 233 (fn ) 
see also Gasoline Gasoline tax i icense 
fees and taxes — Tax burdens — 
Taxes—Transportation costs, high- 


way. 
of tank cars (railroad) 


! en eres 111, 112 
Operating time: 

of automatic signal devices, A. E. 8. C. code. 135 
of milk trucks in Chicago dairy district,.... 108, 
109, 111 

of tank cars in milk transportation, Chicago 
dairy district 110 

of tank trucks in milk ~ — get ation, Chi- 
cago dairy district. ; lil 


see also Stop-watch records—-Time losses 
Time scheduies. 
Organic matter in soils, relation to clay content. 138 
Origins of _ see Derivation. 
Ostrander, A. I., admixture treatment of earth 
aie ee . ccecee S00 Gm.) 


Ottawa sand mortar, use in ‘tests. SS = eee 90, 

17 ry 175 y 177-179, 183 

Outlet highways of cities, financing. _____- - 235 
Outline of scientific article for publication, sug- 

gestions........ Te Ee ais 71 


Output: 
in concrete pavement construction, see Con- 
crete mixers (pavemen* produc- 
tion). 
of elevating graders, see Elevating graders. 
Oven drying: 
of cements and concretes in concrete-moisture 
tests; drying periods, temperature, 
tests of specimens .__._- --- 18-22 





of subgrade soil test samples ,temperatures ..- 34-37, 
a9 
Over-all width of motor vehicles - i 1 
Overfinishing of concrete pav ements, relation to 
_. ee BEA SLT 81, 44, 92, 249 
see also Finishing. 
Overhaul in elevating grader-wagon jobs ______-- 66 
Overheating of bearings of heav y equipment, con- 
crete road construction -_........-- 241 
Overloads: 
in elevating grader-wagon jobs. ._.......-.-- 74 
0 eR ae ae | 
of motor trucks— 
milk trucks, Chicago dairy district... ._- 115 
Se Ve eet ere 207 
of truck tires in static load tests__.-.-- a 


see also Load, loads. 
Ownership of motor vehicles: 
batch trucks, concrete paving jobs __._ 221, 227, 228 
busses (common carriers) in eight States._ 219, 232 
in cities— 
proportion of total motor vehicles, 1920.. 233 
tax contribution (city-owned cars) to 
financing rural highways_-_------ 233, 234 
use of rural renee by city-owned 
cars 233, 234 


J mocwnasam 











Ownership of motor vehicles—Continued. Page 
in rural localities— 

number (farm owned), 1920__- as 

proportion of total motor vehicles - : 182 


use of city streets and of rural highways, 
farm-owned motor vehicles _ - __- 

on Maine highways, foreign (non-state) 

traffic, transportation survey data_ 


234, 235 





privately owned cars, uneconomical use of 


Street space . 267 
tank trucks, Chicago d: liry district 110,114 
trucks in commodity transportation . -_- 108, 


110, 111, 113 115, 125, 126 
see also Commercial truck hauling—Munici- 
pal service vehicles—Official motor 
cars and trucks— Taxis, busses, and 
cars for hire. 
Oxidation: 
of clay soils 
of soil colloids, effects 


159, 181 
159 


P 


Pacific Highway, Washington 
soils, description and history 
subgrade surveys, field methods 
see also Pacific Northwest. 
Pacific Northwest 
subgrade soils, research_ 38, 
93-101, 115, 116, 141, 142, 147, 154, 160 
coats, see Alkali, effects on concrete 
Asphalt paint coat—Guard-rail 
posts (wood)—Lronite— Paint 
films—Paint mixtures—Painting 
outfit— Paints —Seal coat. 
Paint films, research _____- as « 2 


95-101, 115, Lh6 
W3-1OL, 115, 116 


Paint 


Paint mixtures, serviceableness, research 210 
Painting outfit, bridges and guard rails, r_. 207 
Paints, specifications, discussion - 184 
Pan American Congress of Highways, Buenos 

Aires, 1925, delegate to, r ‘ 182 
Pan American Highway Commission, r sy 
Pan American Union, tablet, unveiling SY 
Paper 


asphaltic paper, see Asphaltic paper. 
tar paper, see Tar paper—Tar paper treat- 
ment of loess subgrade. 
absorption by concrete in 
alkali tests: 
as measure of density 
percentages _ _- 
Paraffin-kerosene solution, see Paraffin treatment 
of concrete. 


Paraffin concrete- 





Paraffin oil, use in thermometer wells 1s 
Paraflin treatment of concrete, protection ag: linst 
alkali - 251, 252 


Parking of motor vehicles 
relation to traffic congestion, research 
see also Traffic congestion 
Parks: 
municipal parks, assessments for_._.____-_-- 
national parks, road construction in, motion 
pictures 91 
Parting strip, concrete road construction. 197, 
108, 200, 248, 269, 270, 275 
Parts, spare, see Spare parts of equipment. 
Passenger cars, motor, see Motor busses 
passenger cars. 
see Cement (neat cement). 
, transverse distribution of motor ve- 
hicle traffic on highways (article).. 1-13 
Pavement construction, see Construction, high- 
way—also names of kinds of pave- 
ments; e. g., Macadam roads 
names of processes in pavement 
construction; e. g., Grading 
names of component parts of pave- 
ments; e. g., Crowns. 
Pavement curing, see Curing. 
Pavement design, see Design (of highways). 
Pavement failures: 
in clay cuts____- a 


207, 267, 268 
Traffic control. 


Motor 


Paste, wars. 
Pauls, Be 


relation to traffic concentration. _..- « 4 
see also Cracks (in concrete pavements) 
Heaving—Subgrade failures. 

Pavement width, see Width. 

Pavers, see Concrete mixers. 

Paving brick, see Brick —Brick roads. 

Paving jobs, concrete, see Concrete pavement 
construction (methods). 

Paving mixtures, bituminous, see Asphalt 
Asphaltic pavements, asphaltic 
paving mixtures—Bituminous 
paving mixtures—Sheet asphalt. 

Pay-as-you-go policy in highway finance__-_-_- aa “oe 


Pay loads of motor trucks, see Load, loads. 
Pay roll in concrete paving jobs__--_- 1, 
195, ese 222, 2 224, 226- 228, 230, 242 
Peat lands, r...........-- ..----- 95, 97, 140 
Pedestrians: 
cautionary signs for, A. E. 8. ¢ 
‘code. 
street space utilization. _____- Wace rer 
taxation for use of highways_.__....----- 
Penetration: 
of asphaltic paving mixtures in deformation 
test 132, 133 
of subgrade soils 
equation, constant unit load equal to that 
causing penetration of 0.1 inch —--- 152 
in comparative bearing value tests - -.__- 37, 38 


’. traffic signals 


5 





267 
262, 263 
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Penetration—Continued, Page 
of subgrade soils—Continued. 
relation to- 
bearing area__...__.- 37, 151, 152, 160 
moisture content_- 141 
relative loads necessary to produce: acom- 
mon penetration __ ---- 37, 151, 152, 160 
see also Bearing power. 
of tar in surface treated grave ‘1 roads, Wiscon- 
sin Highway Commission method. 4() 
Penetration macadam roads, construction, mo- 
tion picture___- y2 
see also Bituminous mac ada am pave me nts 
Macadam roads. 
Penetration tests, see Penetration—W orkability 
of concrete 
Pennsylvania Department of Highways 
guard-rail tests = 1S 


run-off data <-0 204 
Pennsylvania Railroad Co 
abandonment, branch line 172 
motor truck haulage, package freight 126 
Percentages, see Caliees moisture percentages 
of soils—Lineal shrinkage percent- 
ages of soils—Mechanical analy 
ses-— Moisture equivalent of soils 
Volumetric shrinkage percentages 
of soils. 
Percolation rate, increase in lime-treated soil 159 
Permeability of soils 
modulus, various soils . 146 
relation to 
clay content 138, 146, 159, 160, 180, 181 
effectiveness of tile drains 138, 139, 146, 161 
size of soil grains 146, 160, 180 
soil bases 150 
saline soils, relation to leaching 150 
tropical soils __..- 138, 159, 180, 181 
Permits 
for motor busses (common carriers) 215-219 
for motor trucks (common carriers) . 236, 239 
see also Certificates of public convenience 


and necessity—License fees and 
taxes 
Personal property taxes 
on motor busses (Common carriers 217 
on motor trucks (common carriers 239, 240 


Personnel requirements, concrete road construc- 
tion, see Labor requirements 
Persons per motor vehicle on Maine highways, 


test counts and forecast 55, 56 

Philadelphia (Pa share in State highway 
funds 235 

Pick-up and delivery service in combined rail 
and truck transportation 126 
Pick-up milk trucks in Chicago dairy district 107 
110, 113, 114 
Piedmont Plateau region, soils, characteristics. 180, 181 
Piers, concrete, elevation by frost action 143, 144 
Pipe clay, characteristics S1, 181 


Pipe culverts, see Culvert pipe, culverts. 

Pipe lines in concrete road construction, se¢ 
Water pipes—Water pressure re- 
quirements— Water requirements 

Pipes 

laying in cities, privilege tax 261, 262, 264 
see also Culvert pipe, culverts— Water pipes 

Pitot tube, use, 1 204 

Pitted surfaces of concrete pavements, laying of 
bituminous surface on, research 208 

Pittsburg test road, California, subgrade studies 137, 

148-150, 159-161 

Placing of concrete pavements 

‘laying concrete pavement” 
methods, research 
efficiency studies. 200-202, 229, 245-250, 269-276 


defined .. 269, 270 


miscellaneous studies 211, 212 
time required, 1 mile of pavement at 40 
batches per hour 225, 227 


see also Concrete pavement construction 
Curing— Finishing 

Placing of concrete reinforcement, se¢ 
reinforcement 

Plains marl, see Marl. 

Plane superelevated sections of pavements at 
curves, desirability 7-9 

Planimeter, use in test, r__.- 205 

Plants (industrial, etc.), see Bottling plants 
Lighting plants—Material han- 
dling— Milk plants—Power plant, 
concrete mixers. 

Plaster of Paris, use in capping concrete cores, 


Concrete 


relation to strength of cores 23, 183 
Plasticity: 
of concrete— 
plastic deformations, research 211 
relation to proportioning of fine aggreg: ate 


by inundation, research 211 
of earth roads, see Plasticity (of soils). 


of soils 
reduction by admixtures. - 153, 157, 158 
relation to clay content 94, 138, 140, 180, 181 
research, recommendation - - - 160 


Plate test of concrete consistency: 
apparatus, description - - - 68, 121, 122 
comparison with slump and flow tests. 121-123, 136 
method -____- 68, 121-123, 136, 211 


report by F. H. Jackson and George Werner. 121- 
123, 136 
Platforms, see Leveling platforms—Loading 
platforms— Weighing platforms 
Wheel platforms— Wind resist- 


ance, 
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Page 
Platte River sand gravel, research............... 210 
Plows, snow, see Snow plows. 
Police regulations, traffic control, see Traffic 
control. 
Police vehicles, municipal, payment for use of 
ef, ee eee 262, 263 
Ponding in concrete pavement curing: 
DU ities pniniadentiin densest cnneteuenen 212 
see also Curing. 
Population, density, relation to per capita high- 
way expenditures of cities....... 260, 261 
Porosity of soils: 
ee 138, 146, 159, 160, 180, 181 
OI ca sarees cshetsalanesncdts tinleadhna cena ciaieaometcs 146 
subgrade soils, relation to cracks in concrete 
GI ns canstenncasinneuns 144, 160 
Portability of equipment, concrete road con- 
i ee 241-243, 273 
Porters soils, Blue Ridge Mountain region char- 
Oe, LS eS 181 
Portland cement: 
bond with Lumnite cement, research.._.... 210 
reaction to temperature____........-....-. 175, 178 


use as admixture in— 
earth roads, research __....-.-- 


157, 158, 182, 208 
subgrade soils, value 


139, peal 160 


use in capping concrete cores -_..........--- 42, 183 
see also Cement. 
Position registering devices, motor vehicle 
wheels on pavements. -.._.-....-- lL, 
130, 166; cover of No. 8 
Posts (guard-rail), preservative treatment -_--___- 209 
Potassium as soil base, effect upon permeability 
SE aitcnvadinoneamitnscdytewwe xs 150 
Potomac River gravel, see Gravel. 
Potomac River sand, use in test specimens -.--- 89, 
186, 251 
Poured joints, concrete pavements, use in test 
ES Pe ae 166 
Power, bearing, see Bearing power. 
Power for belt operation, see Bull wheels. 
Power of fuel (motor vehicle), research. _-.- 207 
Power plant, concrete mixers... ........-.---- “198, ! 273 
Power sweeper, — in tar treatment of gravel 
RUNGE oo ncnecnmaccianatamaneconmuceae: 
Premolded expansion joints, see Expansion joints. 
Preparation: 
of subgrades, see Subgrade construction. 
of test specimens, see names of tests; e. g., 
Dye adsorption test. 
Preservative fluids, preservative treatment, see 
Guardrail posts (wood)—Ironite— 
Paraffin treatment—Tar _treat- 
ment—also headings beginning 
Paint, Painting, Paints. 
Pressure: 
on foundation soil of bridges, relation to area 
I TEE IE TS 152 
on skew arches, tests.................. 185-193, 202 


on subgrade soils— 
distribution, relation to— 
elastic ity ee ae 
rigidity of pavement 
distribution through broken stone and 














through concrete slabs -_-........-. 151 
maximum allowable, determination, 
research recommendations____---- 9, 
151, 153, 160 
research, Arlington Experimental farm. 151-153 
see also Bearing power. 
used in deformation test of asphaltic paving 
mixtures, amount causing crushing 
er a ane 132 
used in molding subgrade soil briquettes in 
slaking value test. ................ 
see also headings beginning Pressure—also 
Air pressure—Earth pressure—Ice 
crystals—Load, loads — Radial 
pressure — Vertical pressure— 
Water pressure requirements— 
Wheel loads—Wind pressure. 
Pressure cells, see Soil pressure cells. 
ure fans, use in drying of concrete test slab- 15 
ssure gauges, use with soil pressure cells_._._- 187 
Pressure hose, use in concrete road construction. 248, 
272, 274 
see also Water pressure requirements. 
Pressure intensity during molding of mortar bri- 
quettes, device for registering 68 
Price, W. O., admixtures in earth roads, q_.--- 158 
Prisms, concrete, compression tests...........-- 252 
Privilege taxes: 
on— 
motor buses (common carriers)____-----_- 217, 
236, 237, 261, 262 
motor trucks (common carriers)... 236-240, 262 
eae rs ee 261-264 
users of highways 217, 233-240, 261-265 
users Of space on or under highways sme 1, 
revenues from, cities, 1923_............. 261, 262, 264 
see also Gasoline tax—License fees and taxes— 
Privilege theory—Taxes. 
Privilege theory as license fee basis, common 
carrier motor vehicles ______- 217, 236-240 
Producers’ agents, see Drivers. 
Production: 
in elevating grader jobs,see Elevating graders 
(output). 


of concrete pavements, see Concrete mixers 
(pavement production)—Federal- 
aid highway construction. 
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Production costs: Page 
in concrete paving jobs, see Concrete mixers 
(production 10sses—production 
time)—Concrete pavement con- 
struction (costs). 
in elevating ler-wagon jobs__...--. 65, 66, 78, 7 
Profilometer studies, Nlinois-...........-.....-- aI 
Programs of highway improvement, see Improve- 
ment, highway (Maine program). 
Property taxes: 
county taxes, sem of rural highway 
ee eae 233 
entee = pare trucks (common car- - 
manicipel ‘nek rece Sw , prercentage of high- 
way expenditures of cities, 1923-- - 
on common carriers .....-.....-.------ 217, 239, 30 
rates in urban and in rural districts. -....... 233 
redemption of bond issues for highway funds. 233 
State taxes, source of rural highway revenues. 233 
see also ‘Assessments, § — —Personal prop- 


erty taxes— 
Proportioning: 
of bituminous paving mixtures in test speci- 
roe 89, 131-133 
of concrete— 
admixture-treated specimens........... 178 
batch measuring and weighing devices, 
concrete road construction... .- 242-245, 
271, 272 
Crum’s method, corroboration .....-...-- 210 


in structures exposed to weather, recom- 


EA Sa 15 
inundation method, research........-.-- 211 
mortar-void theory, sand, research _. -_.- 209 


relation to abrasive resistance, research. 210 
volumetric measurement method, use in 
SESE EEE 211 
weight method, determination of specific 
Ww of sand and gravel for use 
ee ae 211 
whedbanew method 84, 231, 242 
see also Concrete mix—Concrete mixing. 
Proportions of hardened concrete, determination, 
aa 184, 211 
Protectives, see Alkali, effects on concrete— 
Aspahit ‘paint coat—Guard-rail 
posts (wood)—Ironite—Paint films 
—Paint mixtures—Painting out- 
fit—Paints—Seal coat. 
Proudley, C. E., reports: 
concrete cores, preparation for compression 





83 
ing, effect on sand strength ratios _- 90, 91 
Public cunveuienes and necessity, see Certifi- 
cates of public convenience and 
necessity. 
Public service commissions: 
attitude toward competition of common car- 
Se a 216, 218, 219, 236 
jurisdiction over motor vehicles (common 
_ 215, 216, 218, 219, 236, 239 
permits to common carriers - -.---- 21 5-219, 236, 239 
see also Certificates of public convenience and 
necessity. 
Public utilities, privilege tax___.............-- 261-264 
Public utilities commissions, summaries of 
motor bus operation, r__..213 (fn.), 218 
Publication of research, article by E. W. Allen._ 69-72 
Puddling, concrete pavement construction, 
method and ene Bl arta 248, 
249, 270, 271, 273, 274 
Pull-out bond tests, concrete and steel 
Pulp, beet, see Beet pulp. 
Pumping of milk from tank cars___._.-.-...---- 109 
Pumping engines, concrete road construction, r. 248 
Pumps: 





psaseossce 276 


gasoline pumps, privilege tax _-.........___- 264 
use in concrete road construction— 
booster pumps__.._.......-.-.-.-.-.---- 199 
number and capacity required ---___- 1 


99, 247, 
248, 272, 274 
see also Pumping engines— Water pipes— 

Water pressure requirements— 
Water requirements. 







Purdue University, research --............-- 14-23, 210 
Q 
Quantitative pion ty of shale in gravel, methods, 
ane Ay Oa i 16, 211 
method in selection of soil test sample 34 
soundness test. ..............-...---. 210 
as Cal ingredient. ..............___.- 179 
and clay subgrade, relation to depth of 
macadam surfacing - .............- 146 
R 
Rablin, John at mg subbase on clay sub- 
tittinwidntiiddmdwadinnsee 143 
Radial pressure of ah fills, research_.________ 212 
Rail steel as concrete reinforcement, research... 184, 212 


Railway abandonments, relation to highway 
transportation, article by — 
R. Trumbower - -._..._.___. 169-173, 215 
Railway and motor truck transportation, coor- 
i (cs SS: 125, 126 
Railway and water and motor truck combined 
service, control by rail and water 


ha idigecnwesciuscuceson 125, 126 
Railway branch lines: 
ht bekwdbcesenesccaencccccs 169-173 
substitution of motor —_ treight service on 
unprofitable lines. .............._- 126 
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Page 

Railway bridges over highways,e ffect upon tr: affic 
distribution___.__--. ER A 5, 9,12 

Railway cars: 
unloading in— 

concrete road construction _-.. 241-243, 270, 272 
milk transportation. __..........-.--.--- 108 


Railway construction, 1920-1925, mileage author- 
ized, Interstate Commerce Com- 
ARR, a Sale eens ; 173 
Railway crossings see Grade crossings. 
Railway mileages in United States, (1916, 1919, 
FESS ee eee 
Railway rates: 
comparison with motor bus fares____---- 214-217 
in milk transportation, Chicago dairy dis- 
trict, rate zones. - : -.- 110-113 
legalization of through rates for rail and 
motor-truck transportation - -- 
Railway tank cars, see Tank cars. 
Railway track laying, industrial railways in 
concrete road construction ...... 230, 231 
Railway trackage, life, factors affecting. ...... 142, 143 
Railways: 
steam railways— 
milk transportation, Chicago dairy dis- 


126 


Eee aS ------ 107-115 
SOE aes 261 
surface railways, rec eipts, sharing by city. 264 


see also Competition—Electric railways- 
Industrial railway—also headings 
beginning Railway—also names of 


railroads. 
Rainfall: 
telation to— 
length changes, exposed concrete__... 14, 21, 22 
run-off of drainage a 


see also Drainage. 
Rankine, W. J. M., skew arches, q------------- 185 


Rankine’s formula for pressure of earth fills, de- 
terminations compared with deter- 


minations by soil pressure cells_... 102 
Rate zones, railroad transportation of milk, Chi- 
cago dairy district ._............ 110, 112 


Rates, ratings, see Commercial truck hauling— 
Flood ratings—Flow of concrete 
Gasoline tax — License fees and 
taxes — Milk transportation — 
Motor busses (common carriers, 
fares) — Percolation rate — Pick- 
up and delivery service — Railway 
and motor truck transportation — 
Railway rates — Run-off (of water- 
ways)—Tank cars—Tank trucks. 
*“*Rawhide”’ pavements, research. -_...._..._.-- 210 
Reactions, see Cement (reaction to temperature) 
—Chemical reactions—Skew arches 
(abutment reactions). 
Receipts, see Gasoline tax— License fees and taxes 
—Licenses, general — Motor bus- 
ses (common carriers) — Motor 
trucks (common carriers) Reve- 
nues, highway. 
Reconnaissance maps and surveys of subgrade 
soils, r. 93-95, 98-100, 116, 139, 147, 159, 160 
Recording and integrating meters, use on test 
trucks, fuel research - .....-..-..-- 207 
Recording apparatus, registering apparatus, see 
Accelerometers— Berry strain gauges 
— Deceleromete: attachment — 
Deflectometer Extensometers— 
Graphic strain gauges —Kreuger 
cells— Measuring and weighing 
devices —Pressure intensity—Re- 
cording and integrating meters— 
Soil pressure cells — Thermo- 
couples. 
Red and reddish Salle, _ Rae T Cee ee 81, 96, 99, 138, 180, 181 
Redemption of highway o_O Se 233, 262 
Redistribution of soils in subgrade construction. 139, 
147, 160 
Reference screws and plugs, use in tests_._. 86, 178, 209 
Refunds: 
of gasoline tax receipts -_-.___- eves 504, 
235, 261, 262; “cover of No. 7 
of motor vehicle tax receipts in form ofgrants. 234, 
235, 240, 261-263 
Registration fees, see License fees and taxes. 
Registrations of motor vehicles: 
increase— 
ae a aoe 45, 46, 53-58 
research, Highway Research Board____- 163 
truck registrations, United States, 1915- 
oe pe 164, 233; cover of No.1 
Regulation, regulations, see Certificates of public 
convenience and necessity —- Com- 
mercia) truck hauling — Interstate 
operation — License fees and taxes 
—Light, lights— Load, loads (of mo- 
tor trucks)—Milk transportation 
(by motor truck in Chicago dairy 
district) —Parking of motor vehi- 
cles—Street space utilization — 
Traffic control — Traffic signs and 
signals—Traffic zones. 
Reinforcement: 
of rigid pavements, research__.__._._._____. 208 
see also Concrete reinforcement. 
temperature reinforcement, see Concrete re- 
inforcement (steel) . 
Relief valves in ‘Dipe lines, concrete road construc- 


ieiininnanitet dibicive ethawnewaiaye 199, 200, 248 
see also Water pipes. 





Repairs: 
of alkali-attacked concrete abutments and 
culverts, equipment. - - -- eae 
of bridges, repair outfit, research ........---- 207 
of equipment— 
concrete road construction— 
OS ee ee ee 198- 
201, 220-224, 228, 230, 232, 249, 250, 272, 274 
repair shop- . 221, 223, 228, 230, 272, 7. 
elevating grader-wagon jobs.........- 55, 32, 7$ 
see also Maintenance—Spare parts. 
Replacement, bituminous concrete, see Bitumi- 
nous concrete. 
Replacement wagons, elevating grader-wagon 
jobs, see Wagons. 
Reports, see names of authors (list precedes 
index)—a/so names of objects of re- 


search 
Repose, angles of, various soils........-..- 102, 108, 127 
Research: 
publication of, article by E. W. Allen..--.-..- 69-72 
, Scientific research, quotation from Glenn 
Frank - 


REPEL AAE, PIER ERIE 7 

see also names of objects of research; e. g., 
Skew arches, Traffic control—also 
names of research organizations, 
e. g., Highway Research Boad— 
also names of authors (list precedes 
index)—also names of tests; e. g., 
Dye adsorption test. 

Research Council, National, see Highway Re- 
search Board of the National Re- 
search Council. 

Resistance, see Abrasion tests—Bond—Com 
pressive strength—Displacement 

Impact tests—Surface wear— 
Tensile resistance—Tension tests 
Tractive resistance—Transverse 
strength—Wear—Wind resistance. 

Restrictions, traffic, see Traffic control—Traffic 
signs and signals—Traffic zones. 

Return loads of milk trucks (Baltimore and 


IOI so dcBccic'nrenisrecedlatgraiial tine tated es 114 
Revenues, highway: 
for rural highways— 
from motor vehicle fees and taxes----.-- 233-235, 
240, 262 
see also License fees and taxes. 
from special assessments. ............. 261-264 
sources enumerated. .................... 2: 
ae 53, 54, 68 
of cities— 
amounts, 1923, by sources, comparison 
with highway expenditures. ...... 262 
from— 
earnings of highway departments... 261, 
262, 264 


gasoline taxes. 235, 261, 262; cover fo No. 7 
grants (State and Aamo —— 
235, , 261-263; cover of No. 
motor vehicle t: = i 234, 235, 240, 261, 262 
privilege taxes, 1923........... 261, 262" 264 
special assessments and _ special 
charges for outlays.............. 261-264 
of counties, apportionment to municipalities. 234, 
235, 240, 261-263 
of States, apportionment to counties and 
een es 234, 
235, 240, 261-263; cover of No.7 
of United States as a whole— 
gasoline tax revenues, totals and amounts 
applied to road work............ C over 
of Nos. 2,7 
motor vehicle revenues-— 
proportions from rural and from city- 
owned vehicles... -.............- 233, 234 
relation to total highway expendi- | 
totals and amounts applicable to. 
7008 Work... ...<«- 14; cover of No. 1 
see also Assessments—Bonds, bighw ay- 
Excise taxes—Federal aid high- 
way construction—Finance, high- 
way—Gasoline tax—License fees 
and taxes—Municipal taxes-— 
Personal property ta:es—Privi- 
lege taxes—Property taxes—Road 
taxes—Tax burdens—T axes. 
Richmond (Va.) license tax, motor vehicle... ..- 261 
Rigid pavements: 
reinforcement, subgrade treatment, etc., re- 
search mind Se 208 
Admixtures—Concrete pavement 
construct ion— -Concrete reinforce- 
ment—Subgrade construction. 
Rigidity of pavements: 
relation to— 


y ade 


see also 


| TE eR + SOD, ee 151 
distribution of pressure on subgrade_____ 151 

Rio Vista, Calif.: 
clay subgrade, concrete pavement cracks_... 143 


see also Denverton-Rio Vista (Calif.) experi- 
mental road. 


Rivers and streams, United States and foreign 


countries: 
flood ratings, Myers scale. ..............-- 256, 259 
ey I 254, 259 
Road-building implements and machinery: 
international exposition, announcement---_- 43 
RS SR eS 41 
Ce a ar ae 91, 92, 120 


see also names of machines and kinds of mach- 
inery. 
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Road camps: Page 
in elevating grader-wagon jobs, time losses __ 33 
motion picture.................. saaielccrtsate v1 

Road congresses: 

Fifth International Road Congress, an- 
nouncement - 43 
Pan American ( ‘ongress of Highways, 1925, r. 182 


Permanent International Association of Road 
Congresses, address of secretary's 
office LS ee Sa doletania 43 
Road contracts, mileage let: 


maximum in single day... ..-__- =~ 1x2 
present practice sae 1s2 


Road funds, see Revenues, highway. 

Road maintainer, concrete road construction, 
cost per day come : P 222 

Road materials, see Materials, highway—also 
names of materials and names of 
tests of materials. 

Road oils, see Oil treatment —Oils. 

Road signs, see Traffic signs and signals. 

Road surfaces, see Surface wear of roads and 
pavements —a/so names of kinds of 
road surfaces; e. g., Concrete 
pavements 

Road taxes _ - 235 

Road work, apportionment of highway revenues 
to, see Federal aid highway con- 
struction—Qasoline tax—Grants 
Revenues, highway. 

Roads 

see headings beginning Highway, Road—also 
Bituminous pavements—Brick 
roads —Concrete pavements —Con- 
struction, highway—Earth roads 
Experimental roads—Federal aid 
highway construction—Forest 
roads—-Granite block pavements 
Gravel roads—Improvement, high- 
way--Interstate operation 
Lantern slides-—-Macadam roads— 
Maintenance —-Maintenance costs 
Mileages — Motion pictures — Out- 
let highways — Rural highways— 
Sand asphalt surfacing —Sand-clay 
roads—Sandy roads—State high- 
ways — Streets— Topsoil roads— 
also names of objects of highway 


research. 
Roadside conditions, effect upon traffic distri- 
bution_- catrcentink enccergiraibiaeads loins te 1-13 
Rock 
number of pieces used in abrasion test, effect, 
research Py eee 211 


see also Bituminous aggregate—Concrete 
aggregate—Crushed stone —Rock 
asphalt surfacing—Rotten rock— 
Stone screenings—Trap rock. 


Rock asphalt surfacing, research... —_ auras’ ee 
see also Surfacing, highway. 
Rollers: 
ball-bearing rollers, use in test_......-_.__- > ea 
road rollers, miscellaneous r_. SRSA ERED 24, 
S6, 148, 5 241, 245, 246, 271, 274 
eteel roller, HOSURTOR. «.. .noceécccescnwscwcucce 212 
Rolling: 
of earth fills, method used in vertical pressure 
_ . ‘ 24 


of subgrades ... 148-150, 231, 245, 246, 270, 271 
see also Subgrade construction. 
Rolling eit air resistance, see Wind resistance. 
Rose, A. C., research : 
field methods, subgrade surveys (report)... 93-101, 





115, ae 
soil adulterants, effects. ...............-.-. rs 
subgrade studies, present status (report) 137- 162 

Rotating part of motor vehicle, moment of inertia, 
Ne Soni dinrcinis cc nicnaenamaiebindeaarnes - 209 


Rotation: 
of automobile wheels, effect, determination 


_ in wind resistance tests............ 204 
of strain gauges, prevention in skew ‘arch 
Pe abavabasthecmene BERR a OS a le 188-190 


Rotten limestone: 
characteristics, suitability for subbases and 
LS Ee Social 138, 159, 181 
regions in which occurring. _—--.- -- 138, 159, 181 (fn) 
Rotten rock: 
as road surfacing material 
ae 209, 211 
see also Surfacing, highway. 
Roughness of pavements: 
effect upon— 
cushioning properties, motor truck 
tires 






aE Se: RE Seay Re 129 
traffic distribution ............-.-.--- 3, 5, 11,13 
profiiomoter atudies.......<.........<....--.- 211 
NUN. , . cvcnniceniubabeboe sakeeds 211 
Route markers and route numbers-_._-_-------- 126 
Route mileages, see Mileages. 
Routes, see Maine highway transportation sur- 
vey— Motor busses (common 
carriers)— Route markers and route 
numbers—Routing, short—Tank 
trucks. 
Routing, short, relation to railroad abandon- 
EEE SES Se Rel 171 


Rubber Association of America, truck tire tests. 129, 
130, 3 


Run-oft: 
of Cuban red soil 


Run-off—Continued. > 
of waterways— ° 
formulas and solutions. 
intensities, determination 
ratings, Myers scale, various streams - 





relation to 
area of watershed 
rainfall - 
Rupturing: 
of concrete, see Chemical reactions—C ompres- 
sive strength—Modulus of rup- 
ture—Transverse strength. 
of steel reinforcement of concrete pavements. 118 


120 
Rural highways: 
percentage unimproved 182 
use by city-owned motor vehicles, relation 
to highway finance 233-235, 240, 262 
uses, comparison with uses of city streets 262 
see also Earth roads— Expenditures, highway 
Federal aid highway construe- 
tion—Finance, highway—Gravel 
roads—Revenues, highway—State 
highways —Traffic studies 
Ruts: 
in bituminous paving mixtures, causes 86, 87 
in earth roads, prevention by admixtures, 
research . 157-159, 208 
in paved highways 
effect upon traffic distribution 2-4 
tire width (motor truck), recommenda- 
tion in rut prevention 129 
in subgrades caused by heavy duty trucks 229 
snow ruts on paved highways 4 
Ss 
Sacto-Stockton highway, see Calcium chloride, 
use (for surface application) 
Safety: 
factor of, see Factor of safety 
highway safety, research 208, 209 
see also Center lines—Side lines—Traffic 
control— Traffic signs and signals 
Sag tests of sheet asphalt mixtures 210 
St. Louis (Mo.) municipal motor vehicle license 
tax : 261 
Saline soils: 
impermeability after leaching -- re 150 
of California highway system 140 
Salts 
secondary salts, formation in concrete test 
specimens, Measurement . 251, 252 
see also Sulphate water 
Samples, soil, see Soil samples. 
San Antonio (Tex.) adobe subgrade, concrete 
pavement cracks 143 
San Francisco (Calif.) share in State highway 
funds nee ; ee 
Sand: 
angle of repose mew 103 
as concrete aggregate, see Concrete sand 
as foundation material, safe load . 
as ingredient in clay soils, percentage 180 (fn.) 
characteristics determinable by touch 4 
classification by trilinear chart 39, 41, 100, 157 
colored sands (various), see Pacific Highway, 
Washington. 
definitions 
coarse sand, medium sand, fine sand 4, 
146, 155 
in mechanical analysis test : . 34,39 
fluid equivalent ; ; 103 
freezing _.. 143-145, 160 
measurement under water i 244 
moisture content, effect upon volume, re- 
search 2 ;: 210 
porosity ‘ i 146 
shale content, test method and apparatus 116 
specific gravity, research ates 211 
tests, .see Abrasion tests— Mechanical analy- 
ses—Shale (in sand)—Strength ra- 
tio tests. 
use in tar treatment of gravel roads, method 40 
voids, relation to mineral filler content of 
asphaltic paving mixtures -« 133 
water freezable in, percentage __- 144, 160 
welaieh ‘ 103 


see also headings beginning $ Sand, S$ Sandy- —~also 
Asphalt sand—Concrete sand 
Gravelly soils—Mechanical analy- 
ses—Ottawa sand mortar—Po- 
tomac River sand—Torpedo sand 
—Wet earth, wet sand. 

Sand admixture in subgrade soils: 

effects, various 101, 152, 153, 155, 156, 159, 160 

REE SS REE pe Cre 152-156, 159, 160 

see also Admixtures.. 

Sand and gravel mixed, see Sand subbases—Sand 
subgrades (relation to depth of 
macadam surfacing). 

Sand asphalt surfacing: 

research, miscellaneous studies 
see also Surfacing, highway. 

Sand briquettes, preparation in strength-ratio 

Sts _ 


piven 182, 208, 209 


Sand-clay, sandy clay “soils: 
classification. - 
description -_.---..- 
permeability. 
see also headings beginning Sand-clay. 








Sand-clay roads: Page 
construction, lantern slide_.........._-.._.. 41 
maintenance, research --_---.._...-_._.--..-. 208 
research, miscellaneous r_____...._.-.-..._- 156, 

157, , 160, 163, 182, 208, 209 

Sand-clay subbases, value__- 159 


see also Subbases. 
Sand-clay subgrades, value -<u<- 190, 157 
see also Soils—Subgrade construction. 
Sand content of soils: 


clay soils, by definition - _.. 180 (fn.) 
loess soil, lowa, by mechanical ‘analysis —> Le 
relation to moisture equivalent percentage.. 101 


see also Mechanical analyses—also names of 
sandy soils; e. g., Sand loam. 
Sand cushions, see Sand subbases. 
Sand fills: 
pressure tests __- 24, 212 
weight, angle of repose, and fluid equivalent - 103 
see also Earth fills. 
Sand gravel, Platte River, research 
Sand loam, sandy loam: 
as subgrade material, relation to cracks in 
concrete incense > -. 144, 145 
description : 
miscellaneous r- 
Sand subbases: 
for macadam pavements, prevention of soil 
working into voids . .. 143, — 
mixed sand and gravel, use aon 15¢€ 
value : ..--- 139, 143, 153, 156, 159, 160 
Sand subgrades: 
frost heaving - - - . 143-145, 160 
pressure permissible on, research recom- 
mendations - 139, 151, 153, 160 
relation to 
cracks in concrete pavements. - - - 85, 
92, 144, 145, 160 
* 146 


Laasviees nas, a 


awe) ot Oe 
_ 96-100, 140, 180 


depth of macadam surfacing - 
Sandstone 
Georgia sandstone, origin of topsoil-_-__- =< 386 
Minnesota sandstone, soundness test - - - - - -- 210 
Sandy roads, mar] as binder for, research...._... 210 
Sandy soils, see Sandy roads—also headings 
beginning Sand. 
Saturation, see Clays and clayey soils— Warping— 
Wetting of subgrades. 
Sauk City-Middleton gravel road, Wisconsin, 
ee ee eee 41 
Scale: 
sereen scale, see Screens and sieves. 
wage scale, see Wage scale. 
Sealing of concrete pavements, causes oy: 
prevention_- pS 
Scarifiers, r__- 
Scearifying: 
of gravel roads for tar treatment -_____-- ... 40,41 
of subgrades, methods. --__- .. 148, 246, 270, 271 
Schedules, time, see Time schedules. 


. ‘ 84, 92, 249 
= ids, 270, 271 , 274 





Schuyler, P. K., earth pressure, r 24 

Scrapers, see Elevating graders—Slip scrapers— 
Wheel scrapers. 

Sereed marks, removal. -___-- aed ee le 273 

ORRIN, MEINE isc. cone e nin ckacnsceteeeen en 273, 274 


Screen analyses, see Mechanical analy: ses. 
Screen scale, see Screens and sieves. 
Screenings (stone) as concrete aggregate, research. 184 
Screens and sieves for mechanical analysis: 
misce - aneous r__.- -- 17- 
34, 35, 39, 84, 85, 80-101, 116, 131, 132, 17 9, 183, 18 
screen scale, new standard 184 
types recommended for subgr: ade soils_ 
Sea water, effect on culvert pipe, research 
Seal coat: 
of bituminous pavements, relation to devel- 
opment of traffic markings --_____- 3 
used in concrete-alkali tests_.........._..- 251, 252 
Seams in adobe soils, elimination as water-bear- 
ing channels... _........... ... 150, 159 
Seasonal limit of moisture content of subgrades - 142 
see also Moisture content (of subgrade soils). 
Secondary cracks, formation in reinforced concrete 
DAVOMmMeNW. ......... -..-.64.-5--4. 
Sedimentation time for mechanical analysis of 
subgrade soils_____ 





34, 35 5, 116 
a - 212 


Secsconcetaduape 5 


Seepage: 
into earth fills, relation to earth pressure__ 104, 106 
into subgrades bordering long slopes, tile 





drainage SE RE SOE 146 

under paving _____ A 144, 145 
Segregation of traffic in city ‘streets 268 
Selma chalk, characteristies__..._.__....._.-- “181 (fn.) 
Semiarid climate, curing methods test, concrete. - 23, 
, 212 


Semigravel: 
as surfacing material— 
IN Gis ie oo n.d oe ine Kote 156, 157, 160 
SS eee een 156, 157, 160, 208 
see also Surfacing, highway. 
Semitrailers, milk trucks................_.------ 110, 
111, 114, 115; cover of No. 5 
Semper, C. H., _... 158, 158 (fn.) 
Service, see Distributing service—Motor busses 
(common carriers)—Pick-up and 
delivery service—Service vehicles 
(municipal). 
Service commissions, public, see Public service 
commissions. 
Service trucks, see Truck supply in concrete road 
construction. 
Service vehicles (municipal), charges for use of 
BU Cadi cs santa cuteeweus 262, 263 
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Page 
Servicing operations of batch trucks, see Batch 
trucks 
Setting of cement: 
relation to length changes in concrete - - __._- 14 
see also Time of set of cements. 
Settling: 
of concrete, wet versus dry mix, concrete 
road construction __-.......-._.... 249 
see also Concrete mix. 
ode ccncwancsause 106, 115, 208 
see also Earth fills. 
Slaking time in sieve analysis of soils____.._____- 35 
see also Mechanical analyses. 
Shale: 
in concrete aggregate— 
effect upon strength, research _--_____- 209, 210 
percentage in concrete-sulphate water 
test specimens. -_.___-._._..-.---- 179 
quantity permissible. __...._..__.___-- 209, 210 
in gravel, quantitative analysis, investigation 
EE 211 
in sand, quantity test, lead acetate method 
| 4 apparatus, article by P. M. 
ae 116 
plasticity of fresh decomposed shale mate- 
Shaley anetene, + EE Ae Re 210 
Shaw, Prof. Charles F., q.........-.-.-.-------- 4 
Shear tests: 
of bituminous paving mixtures_...... 86-89, 209, 211 
see also Stability tests. 
of bond between Portland cement and Lum- 
=e 210 
Bheet asphalt: 
compression for testing, method___--- 86, 87, 131, 132 
deformation test -_......---.-..----------- 131-133 
grading of mineral aggregates, effect,r.top_.. 163 
Stress-deformation curves -_--..-.-.....------ 87,89 
Ul ee 86-89, 209, 210 
Sheet asphalt pavements: 
construction, motion picture ___...-......--- 91 
pavement with asphaltic concrete base, 
et a hata arts cick ere ares wie soa 210 
Shipment—see Bulk shipment—Commodity 
Feeiebte Milk by motor truck— 
Frei Milk __ transportation— 
Railw ay and motor truck trans- 
portation—Transportation. 
Shop, repair, see Repairs (of equipment). 
Shoulder work, concrete road construction: 
industrial railway track laying_-...........- 231 
ee of specifications -___........-- 269 
ae een 270 
Shoulders of highways: 
adobe shoulders, relation to drying of sub- 
I iain a antec ingsiniasoiiesh 148, 149 


grade 
effect upon traffic distribution, survey data__ 1-13 
Shoving of bituminous paving mixtures, see 
Stability tests. 


Shrinkage: 
of subgrade soils— 
adobe soils ...........--.-----. 139, 140, 143, 148, 159 
0 SE ee ee 85, 94, 98-101, 


115, 138, 139, 143, 152-156, 160, 162, 180, 181 
horizontal shrinkage, relation to tensile 
Stresses, concrete pavements... 156 (fn.) 
reduction by admixtures__.__._- 101, 152-156, 160 
see also headings beginning Lineal 
shrinkage, Volumetric shrinkage. 
of subsoil beneath admixture-treated sub- 
grade, relation to cracks, concrete 


see also Contraction—Shrinkage strains— 
Warping. 

Shrinkage cracks, see Cracks—a/lso names of types 

i : ~wmg cracks; e. g., Hair 


Shrinkage limits. of subgrade soils, see Lineal 
shrinkage percentages——V olumetric 
shrinkage percentages. 

Shrinkage strains in concrete: 

maximum strains, causes and counter- 


Siddatitintescnendcscuccccscence 14 
see also Contraction (of concrete)—Cracks. 
Side-hill slides, research... ...............-- mcm: | ae 
see also Trafic signs and signals.. 
Sidewalks: 
construction and maintenance, financing by 
taxation of pedestriams_............ 262 


see also Privilege taxes. 
construction on clay subgrades, crack pre- 


Sieve analyses, see Mechanical analyses. 

Sieves, see Screens and sieves. 

Signals, traffic, see Traffic signs and signals. 
_ road, see Traffic signs and signals 
Silicates of lime, occurrence in concrete test 


om gece kcancancnkwesanccdes 252 
‘characteristics determinable by touch _____- OF 
definition in mechanical analysis test__.____- 34, 39 


friable =. with sand ard clay, suitability for 


ee 115 
see also headings eaientnn Silt, Silt loam, 
Silty—also Pacific Highway, 
Washington (soils)—Soils (clas- 
sification). 
Silt content: 
of clay soils by definition___..........___- 180 (fn.) 
of concrete sand, relation to antes 
ay | iikanetaddwissdbddenceuse $1, 84, 92 
Ot COWN GF OO onc 5 no co ened ccc. ee 155 
of loess soil, lowa_....-.......--.--.-.-..- 128, 146 


Silt loam, silty loam: Page 
characteristics determinable by touch ______- et 
miscellaneous r 96-100, 139, 140, 149, 150 
moisture resisting quality, moisture equiva- 

lent percentage (Bates test road 


a Seed ae 139, 149, 150 
see also Loam, loams—Silt. 


Silt loam subgrade, wetting during construction, 


effect upon further saturation..__ 149, 150 
Silt subgrades, pressure permissible on, research 
recommendations -.__............ 139, 151, 153, 160 
Silty clay soils: 
‘admixture treatment_...._________________ 154-156 
SE Re Ea Tae 94 
misvellaneous r--. -------- 85, 92, 94, 96-100, 140, 154 


Six-wheel and four-wheel motor trucks, relative 
effects on Ng ae ements, tests, 
report by L ees 165-168, 184 
Size and shape of concrete test specimens: 
relation of size to length changes - ..........- 14 


relation to compressive strength - - 2 
relation to modulus of rupture, research. ___- 210 
Size of soil grains, see Soil grains. 
Skellit Fork = Illinois, earth pressure 
eS Sa eee eet 102-106 


Skew arches: 
abutment reactions, measurement, method 
and apparatus 


187, 212, cover of No.9 


angle of skew, definitions. ___.._....-_..._.. 185 
comparison with right arches, various prop- 
erties and reactions____ 185, 191--193, 202 
loads producing failure in tests.___ 187, 188, 1¥0, 191 
Monier arch, collapse, Australia, | causes... - 185 
span, relation to design. _._..-.___.-_. 185, 186, 193 


tests, progress report by G. W. Davis. 185-193, 202 
Skewing of contraction joints, see Contraction 
joints. 
Skip operation, see Concrete mixers. 
Slag, see Crushed slag. 
Slaking of subgrade soils: 
slaking value test— 





method and apparatus.._.........-__.-- 37,39 
SE REE Ae = 2 37,39 
time required, relation to clay content of soil. 139, 
159 
Slicing against forms, plastic concrete, recom- 
Te a ee 15 
EEE IT -200, 249, 273, 275 
see also Finishers and finishing equipment. 
Ee ees 273, 274 
Slip (end) of steel bar in bond tests, concrete and 
ESS. a ae ee 276 
Sa See 25, 246, 274 
Slopes, drainage of subgrades bordering- - --- . 146,159 
Slosson, Ts Ss) SS eee eee 71 
Slotted cylinders, Deval machine: 
effect, research. _..--.---..-- EER 211 
wee in abeasion tests... ..................... 209 
Slump: 
of concrete— 
effects of 'g-inch slump, field conditions - - on 
mixing to a given slump, two ways.__.. 273 
proper slump for pavements - - --_- 200, 249, 273 
relation to ease in finishing... --~_-- 200, 249, 273 
see also Concrete mix—Consistency (of 
concrete)— Slump tests. 
Slump tests of concrete consistency: 
comparison with flow and plate tests... ____- 
121-123, 136, 211 
tests auxiliary to concrete-moisture tests. _.. 17,18 
see also Consistency (of concrete)—Slump. 
Smith, E. B., truck tire tests (report) .__-.__-- 129, 130 
noe Oe Re 70, 71 
Smoothness: 


pavement smoothness, see Roughness. 
subgrade smoothness, crack prevention, con- 
crete pavements. --.............. 117,119 
Snow ee prevention by elevating high- 
des, research. ____- 
Snow on we 4 ighways, relation to traffic con- 


cuneanien ctudgddaedinens oimetoweee 
ee ee ees 208 
Snow removal: 
by electric railways (in cities) ............... 264 
OS RE EE Eee - een 4 
expenditures for, by cities, 1923..-........__. { 
0 eer 163, 207, 208 
Snow ruts on paved highways---_-----.-......-. 
Snowfall, relation to temperature, research_____. 207 
Society of Automotive Engineers, truck tire tests, 
impact on pavements -_.-_--- 129, 130, 209 
Sodium-magnesium-sulphate solution, use in 
storage of specimens___....--...._- 25 


Sodium silicate, use in curing of concrete, effects.206, 212 
Sodium sulphate, see Sulphate water. 
**Soggy soil,”’ characteristics. __...........-.-.-- 181 
Soil analysis, see Mechanical analyses—Screens 
and sieves. 
Soil bases: 
alkaline bases, effects upon soil 
earthy bases, effects aa 
Soil classification chat t (trilinear) _...... ~ 39, 41, 100, 157 
see also Soils (classification) . 
Soil colloids, see Colloidal material in soils. 
Soil columns, movement of capillary moisture 


a ee ee 157, 161 
Soil grains: 
size, determination by moisture equivalent 
SID 5 cnisascdicusaecingionace 147 
size, relation to— 
soil porosity, 1 pagum ------- 146, 160, 180 


subgrade stability..................... 180, 181 





Soil maps: Page 
and surveys, Bureau of Soils, U. 8S. D. A.; 
scope and value__........-....... 93-95, 
98-100, 116, 139, 147, 151, 157, 159, 160, 162 
use in estimating waterway area_._......... 258 


Soil moisture, see headings beginning Moisture— 
also Capillary moisture — Drain- 
age — Freezing — Heaving — Ice 
crystals — Lineal shrinkage  per- 
centages — Permeability — Po 
rosity — Shrinkage — Volumetric 
shrinkage percentages — Water — 
Water table. 


Soil pressure, see Earth pressure—Soil pressure 
cells 


Soil pressure cells: 
installation, method in bridge tests__...._. 103-105 
use in various tests_. 102- 
106, 151, 187, 189, “212; cover of No. 9 
Soil samples: 


coagulation of soil in test, method__..__.._.. 38 
COUNROTIOR, MABTNOE .. .... oc cuconseccsscaccens 87 
preparation, methods --._.....-.-- 34-39, 98, 99, 139 
sampling equipment ....._.. 9&8, 148; cover of No. 4 
fc cag, EEE See a panes 34-38, 99 
Soil series: 
in southwestern Washington_...... 93-101, 115, 116 
names, determination. ..............-.-..--- 93-95 
Soil surveys: 
equipment___............ 93-95, 98-100, 116, 147, 159 
method ___- ..---. 93-101, 115, 116, 147, 159 
reconnaissance maps ; - 93-95, 
98- 100, 116, 139, 147, 159, 160 


report form _ -. 
see also Soil maps. 
Soils: 
character, characteristics- 
determination, see Field tests—Soil maps—Soil 
surveys—Soils  (classification—identifi- 

cation)—also names of tests; e. g., 

Dye adsorption test. 
indicating need of subbase - --_..- 
relation to— 

ease in handling by elevating grader~ 25, 
26, 80 
suitability of soils for subgrade use . 34-39, 
41, 93-95, 99-101, 115, 137-161, 180, 181 
to be determined in doubtful soils_93, 95, &, 100 
see also names of kinds of soil; e. g., Silt. 
classification— 
by lineal ehetahage a a a 
3, 99-101, 115, 139, 147, 159, 6 


dae saat Swlenbatonia aa 


----- 153, 154 


by mec hanical me. ee a 3A, & 
~39, 41, 85, 03, 94 (fn), 99, 100, 116, 1 139, 139 
by touc h ; .-- 94, 95 
by trilinear classification chart_._-.._-__ 39, 4l, 
100, 157 
in California highway studies - 140 

of clays in several sections of the U nited 

States Soa = .. 180, 181 
recommendations __- . 139, 160 


see also Soil maps—Soil surveys—Soils 
(identification)—also names of 
tests; e. g., Lineal shrinkage test. 
drying under pavement edge 148, 149 
identification 
by trilinear chart . 39,41, 100, 15 
field methods 93-101, 115, 116, 147, 159 
of clay soils by their “checking” 181 
usefulness of moisture equivalent per- 
centage 38, 39, 41, 99, 139, 147, 155, 159 
see also Soils (classification). 
in 
Alabama J 
Arkansas, clays ie 2 a 


Atlantic flatwoods region - . 
Blue Ridge Mountain region. __....___- 181 
California, ee h 137, 


140-143, 147-150, 154-156, 150-162, 182 


Chesapeake Bay region -._-.--.-.-.-.--- 181 
Coastal Plain region, U nited States__... 181 
Colorado, research - _.-........--.-. — 
cuts, unsuitability for subgrades._ 139, 160, 208 
fills, suitability for subgrades 4 160 
Georgia --_--- .. 156,157 160, 162, 181, 208 
humid regions, characteristics _ 138, 159, 181 


Illinois, research 137, 139, 145-150, 160-162, 182 
lowa, see lowa State Highway Com- 
mission, research—Loess soil, lowa. 


Maryland PS Sen Fh, te 181 
Michigan, muck in fills, researeh______- 208 
Minnesota, research 141, 144, 208, 210 


Mississippi, clays and chalky soils. ___' 138, 181 
Mississippi Valley region, suitability 


for elevating grader wor hee 25 
jo ee eee eee 181 
see also Loess soil, lowa. 
New Jersey, clays : " 180 
North C arolina, research _- “13, 162, isl, 182, 209 
Ohio, research............-... 81, 85, 92, 208, a 


Grigeh; POGUE. 2... 5. << ne do cee 
Pacific Northwest, research _.__._......_- 38, 
93-101, 115, ne id. 142, 147, 154, 160 

Piedmont Pleateau region. ....-.. 138, 180, 80, 181 
South America, fine-grained soils... .-- 
159, 180, 181 
South Carolina, research, earth roads__ 182, 209 
South Dakota, research, earth roads 182 
southern United States, ae lb Aanaivesaoe 138, 
156, 157, 162, 180, 181 

Susquehanna River region, clays 181 


pes aandiaciayswnwen seen 183, 143, 159, 181 
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Soils—Continued. Page 
subgrade soils, research— 
present status of studies, review by A. C. 
Rose : oat .-----. 187-162 
recommendations a ene ere 38, 
139, 142, 144- 147, 149-151, 153, 159-161 
various studies and tests.. 34-39, 41, 85, 93-101, 
115, 116, 127, 128, 137-163, 180, 181, 208, 210 
test limits, see Test limits. 


test values, variations._......._._. _ 37-39, 95, 99, 147 
tests— 
correlation of results with soil series data, 
reduction in testing required ______ A) 
number of tests necessary, any given 
a eee 95, 99 
methods— 


field methods, see Field tests. 
revised methods, description, article 
by J. B. Beye... .c cass 34-39, 41 
see also names of tests. 
see also headings beginning Earth, Soil—also 
names of kinds of soils, names of 
properties of soils, names of kinds 
of soil treatment. 
Solano-53-B soil. ARERR ee Oe ee ere 155 
Soundness tests of Minnesoia stone- _- 
South Carolina State Highway a, 
| a ar ae 182, 207, 209, 212 
South Dakota State Highway Department, 
research, admixtures, earth roads. 158 


Is2 
Spacing, see Axle spacing—Cracks (in concrete , 
pavements)—Joints (in concrete 
pavements). 
Spare parts of equipment: 
for concrete road construction. _._......--- 249, 250 
for elevating grader-wagon jobs.____-_-.___. 32 
Specific gravity: 
of— 
bituminous paving mixtures 
computed specific — of void- 
a ae 132, 133 
miscellaneous test data_...____- 86, 132, 133 
cements, various brands- - --_-_- oe 179 
concrete 
comparison with that of the earth... 143 
im Gest specimens... ..........-..... 1s 


concrete aggregate, test methods, re- 
search. ...__- sete -- 210, 211 

gravel, research. __ 

lead acetate used in testing sand forshale. 116 


ke i 
soil, reduction by lime admixture - co I 
tars 

coal tar used in test. __- 251 


requirements for tar for surface treat- 
ment, gravel roads __ aetna 
water-gas tar used in test 251 
Specific viscosity of tars: 
requirements for tar for surface treatment, 


gravel roads... __ aaah 40 
water-gas tar used in test..................-. 251 
Specifications: 
— 
bridges— 


for Ohio State highways, run-off 
formulas prescribed ______- 
concrete road construction— 
discretionary clauses, abuse - . 201, 202 
interpretation as to shoulder work, 


subgrade, and clean-up-- .. 269, 270 
miscellaneous, r 194-196 
198, 201, 292, 269, 273 
standardization of terminology....__ 269 
crack fillers, concrete pavements, revi- 
sion, research - ~~ We 
culvert pipe (concrete), discussion... _ - 184 
paints, discussion __- 184 
traffic signals, A. E. 8. C. ‘code..__ 134- 136, 162 


Speed: 
of motor vehicles— 
busses, see Motor busses. 
passenger cars, traffic distribution re- 


ORE ei Ae 2,3 
relation to— 
economy in use of street space__.___- 267 
highway grades._____....._.-- Ceea f 
traffic congestion............_- .. 265, 267 
trucks— 
in milk transportation, Chicago dairy 
eS ee 109, 114 
in truck tire tests....___._____-__-_- 130 
traffic distribution research data____ 2,3, 5 
see also Batch trucks. 
of street cars in Chicago.._............------ 267 
of traffic in city streets, relation to traffic con- 
ON EI ERO are 265, 267 


of wheels of motor trucks, influence upon 
cushioning qualities of tires - . 129, 130 
see also Concrete mixers—C ranes—Drum 
speed—Elevating graders—Stop- 
watch records—Tractors. 
Speirs, _C. H., skew arch tests, r_---.--------- 185 
Spoon, W L. . admixtures in earth roads, q_. 158 = } 
**Spouty clay,” characteristics -._........-..-.-.- 
Spreading, concrete road construction, see Placing 
of concrete pavements—Puddling. 
Spring balances: 
Corpection in test... ...-... -...6.05.-...652.<- 205 
in testing apparatus-- 37, 38, 68, 121, 122, 203-205, 208 


INDEX TO PUBLIC ROADS, VOLUME 


Page 
Springerville bridge, Little Colorado River; 
design, doubling of flood channel - 257 

Springs, helical, see Helical springs. 

Sprinkling: 

of concrete pavements during curing____.. 247, 274 
of subgrades during construction, see Wetting 
of subgrades. 

Sprung and unsprung loads of motor trucks, 
relation to cushioning qualities of 
truck tires 

Sprung and unsprung weights of wheel load in 
impact tests of concrete pavements 130, 


129 


“ 


153 
Stability: 
of bituminous paving mixtures, see Stability 
tests. 
of subgrade soils— 
improvement, see Admixtures—C hemical 
processes—Cut-off walls— Ditches 
(side)— Drainage— Layer construc- 
tion—Subbases—Subgrade con- 
struction—Tar paper treatment of 
loess subgrade—Tile drains—Wet- 
ting of subgrades 
indication by dye adsorption test 139 
relation to capillary moisture a 157, 160 
relation to gravel content eee, Yo 
see also Bearing power—Clay content 
Lineal shrinkage percentages 
Moisture content— Moisture equiv- 
alent—Stability ratio—Volumetric 
shrinkage percentages. 
Stability ratio of subgrade soils__ 142, 160 


see also Stability. 
Stability tests of bituminous paving mixtures 
asphaltic concrete 86-89, 
163, 208, 209 
asphaltic ea ae deformation test, report 


y H. M. Milburn_- 131-133 
mixtures whe mudshell aggregate 211 
report by W.J. Emmons and B. A. Anderton 86-89 
sheet asphalt fans 86-89, 209 
testing apparatus, r .. 86-88, 131, 132, 208, 209, 211 
tests of poorly compressed specimens ... 87,89 


Stage construction of highways, r 58, 115, 147 
Staking of subgrades, method . 246, 270 
Stand-by costs, stand-by trucks, see Truck 
supply in concrete road construc- 
tion 
Standard for life of culvert pipe, research = 
Standardization: 


of terminology, concrete paving specifica- 


tions 269 
of tests of concrete exp: insion ‘ 14 
Standards, Bureau of, see Cal (definition) 


Traffic signs ay signals (approval). 
State aid in highway finance, see Grants. 
State general funds, see Gasoline tax (receipts, rev- 
enues, statistics). 
State governments, relations with county and 
city governments, highway finance. 234, 
235, 240 
State highway departments: 
highway research projects, 1925 130, 207-212 
supervision of road construction, statistics by 
States, road funds. 164; cover of Nos. 1, 


see also names of States. 
State highways within or adjacent to cities and 
towns, financing. -- : ... 235, 240 
Static load tests: 
of concrete beams, relation between static 


and impact strains 3 210 
of motor truck tires, relation between static 
and impact tests 130 


of road surfaces 129, 130, 163, 209, 211 
of subgrade soils, usefulness in determininng 
limiting safe pressure. 151 
Static loading in tests, methods and apparatus ~ 130, 210 
Static strains, see Static load tests. 
Statistics, see names of whatever may be tabulat- 
ed statistically; e.g., Federal aid 
highway construction. 


Steam curing of concrete ------. 174-179 
see also Curing. 

Steam-driven equipment, concrete paving jobs 271, 

274 (fn.) 

Steam-sulphate test of limestone, research = 

Steam tests of cements used in test __- 179 


Steel, see Bins—Bond (between conc rete and 
steel)—Concrete reinforcement 
Invar steel bar—Modulus of elas- 
ticity— Molds—Rail steel— Rollers 
—Steel culvert pipe. 


Steel culvert pipe, research _. persia 212 
see also Culvert pipe, culverts. 
Steinberg, Professor 8. S., Highway Research 
Board activities, q : xis 182 


Stickiness: 
of clay soils 138, 159, 180 
of surfaces of earth roads, prevention by 


nn EE ee ee 159 
Stock (animals), see Elevating grader-wagon jobs. 
Stock piles in concrete road construction -____-- 241-243 


Stockton, Calif., see Calcium chloride, use (for 
surface application). 
Stone, see headings beginning Stone—also Crush- 
stone— Minnesota stone— Roek— 
Rotten limestone— Rotten stone— 
Stony soils—Trap rock. 


6 


19 


Page 
Stone asphaltic concrete, see Bituminous con- 
crete. 
Stone culverts, research _ ora cote on ecareeabel damian cute 212 


see also Culvert pipe, culverts. 
Stone screenings as concrete aceregate, research._ 184 


ee eae eee 94, 96-100 
Stop-watch records: 


of concrete paving jobs--.- 197, 198, 221, 223, 242, 244 


Deecesccoccesce 7-3 
Stop watches, use in concrete paving jobs, 


recommendation. ______________- 202 
Stopping space of motor vehicles, relation to 
economy in use of street space_-____ 267 
Storage: 
in Great Lakes, effect upon run-off, St. 
Lawrence and Niagara Rivers__-__- 255 
lateral storage of Mississippi, decrease, rela- 
GREE OP MN ied seth oe eo 257 
of concrete aggregate, methods_________ 84, 241-243 
see also Curing—Medicine Lake—Moist 
closet storage—Stock piles in 
concrete road construction—Stor- 
age cans and jars. 
Storage cans and jars: 
for concrete test specimens-___________- 174, 178, 251 
for — ONE ID ooo nds oe ccedcnce 
SUUSIIA, (Bor. Ri es Ge 3 okie cca nces 156, 157, 162 


Straightedge, a - See Se 201, 249, 273, 274 
Strain gauges, see Berry ‘strain gauges—Graphic 
strain gauges. 
Strains in concrete, see Impact strains—Shrink- 
age strains—Static load tests— 
Stresses. 
Stream flow, see Flood flows. 
Street cars, see Electric railways—Speed. 
Street intersections see Intersections. 
Street lighting, expenditures for, by cities, 1923.. 260 
Street space utilization: 
basis of taxation for highway funds_..______- 264 
economic and financial aspects ____- 264 
tests, passenger carriers of various types_._ 267, 268 
see also Privilege taxes—Traffic control. 
Streets: 
city streets— 
financing, see Finance, highway—Privi- 
lege taxes. 
uses, comparison with uses of rural high- 
WO ivan sara saceonaecnucdcches 262 
small-town streets, ‘financing =e aS .. 235, 240 
see also headings beginning Street. 
Strength: 
of asphalt, see Strength (of bituminous pav- 
ing mixtures)—Sheet asphalt. 
of bituminous paving mixtures, relation to 
bitumen content, to filler content, 
i er FEL 88, 89 
of concrete— 
control through control of water content. 121- 
123, 136, 211 
in dry faces of warped beams,___________ 
relation between strength of —_e and 


ie EP ED 20-23 
relation to— 
aggregate— 
data incidental to various tests. i, 
18, 20-23, 84, 85, 122, 123, 136, 176-178, 
252, 276. 
‘ ee EE ae ee 209-211 
consistency - .............. 121-123, 136, 211 
curing methods, data from various 


ee a ee eT tS 


20-23, 
118, 119, 174- 178, 206, 211, 212, 252, 276 
evaporation losses during curing.... 206 


expansion of warped beams. -..___.__ 20, 21 

Wb. | eee eee 20-23, 43, 81, 

&5, 121-123, 136, 176, 177, 206, 210, 276 

eomme Ee 14, 19-23, 206 
proportioning of fine aggregate by in- 

undation, research. _......-..___-- 211 

saturated concrete. _................- 14, 19-23 

ene 14, 19-23 


see also Compressive strength—Flexural 
strength—Modulus of rupture— 
Strength (of concrete culvert 
pipe)—Tensile strength — Trans- 
verse strength—Water-cement ra- 
tio of concrete. 
of concrete culvert pipe, research_____._____- 212 
see also Culvert pipe, culverts—Strength 
(of concrete). 
Strength ratio tests of concrete sand: 
discrepancies, compression and tension os 
results 
grading of sand, effects_ 
Strength ratios: 
of cement mortar specimens in concrete-sul- 
phate water tests_......._______- 177, 178 
of concrete specimens in caiaibeulaiicies 
eS eas 176-178 
see also Strength—Strength ratio tests— 
Water-cement ratio. 
Strength—water-cement ratio of concrete, see 
Water-cement ratio, 
Stress-deformation curves of asphaltic concrete 
and sheet asphalt paving mixtures_ 87,89 





Stresses: 
in concrete beams, relation to moisture con- 


; ce ES SELES eS ee Toe 14, 19-21 
in concrete pavements— 


action during drying of pavement. ___- 117, 118 








ae 


Stresses—Continued. 7 Page 
in concrete paverrents—C ontinued. 
analysis, reinforced and unreinforced 


pavements... ....- o- 117,018 
edge stresses in 6-wheel truck tests. 165-168, 184 
initial stresses_....._........---. 14-20, 117, 118 


measurement in —_ a 
6, 19, 20, 129, 163, 165-167, 209 


relation to— 
axle spacing of motor trucks___ 165-168, 184 
| STE _.... 14,17, 165-168, 184 
moisture content__.._....... 14-20, 117, 118 
steel reinforcement. _____- .-. 117-120, 212 
temperature. -__..-.-._. 14-20, 117, 118, 208 
state in shortened top of warped slab, 
subject for discussion_.____...__.-- 20 
theory of, research. .-.______.- ects 


in culvert pipe, research _ _ - 
in skew arches— 
check of recorded reactions______-- 189, 191-193 
distribution, research ______.____- 185-193, 202 
in steel reinforcement of concrete pave- 


ments— 
1 ee ae 118, 119 
bond stress, research........-.-_ 212, 276 
reduction by joints.._..........-.-.-- 118-120 
relation to subgrade friction. ___- neste 120 


in subgrades— 
development by horizontal shrinkage - 


| SS eo 156 (fn.) 
reduction by. joints in concrete pave- 
ments____- 152 


see also Bearing area— -Bearing pow er. 
see also Compressive stresses— Fatigue—Ten- 
sile stresses. 
Strip, strips, see Crown strip—Parting strip 
. Submerged metal strip. 
Stripping rights in Mississippi Valley. 


ion 65 
Structural design of highways: 
committee on, Highway Research Board._.. 163 
problems suggested by contact men, State 
highway departments ee _.. 160,161 
see also Design (of highways)—aiso names of 
types of highways; e. g., Concrete 
pavements. 
Structural Materials Research Laboratory, Lewis 
Institute, Chicago, researc h, con- 
crete...... 23, 123, (fm.), 206, 212, 252, 276 
Subbases: 
Columbia Pike experiments..........__.__ 153, 154 
SOUS Ue oe aa ees 156 
depth— 
in experimental road______-__.-_-.____.- 154 
research recommendation ________- ... 153, 160 
for macadam pavements, sand_________- 143, 160 


friction between subbase and concrete pave- 
ment, see Friction. 
materials suitable for_.....__......._---- 137- 
139, 141-143, 147, 153- 156, 159, 160 





Pacific Highway subbases.__.____.._____- 115, 116 
research— 
maintenance of subbase smoothness dur- 
ing placing of concrete pavement__ 208 
recommendation. ______.______-_- _.. 153, 160 
type of subgrade requiring subbase___ 153, 154 
Wada csaane 137, 139, 141-143, 147, 153- 156, 159, 160 


see also Bituminous concrete—Crushed stone 
—Granular material—Gravel sub- 
bases — Rotten limestone — Sand- 
clay subbases—Sand subbases— 
Topsoil—W ood subbase. 
Subgrade construction: 
for concrete pavements— 
correction of subgrade_____.__________- . 269 
design, research.__._...._..______- 137-162, 208 
equipment and personnel required, effi- 
ciency study data_ 245, 


246, 270, 271, 27 4-276 
methods— 
miscellaneous r-__-_---.------ 14, 
15, 119, 127, 128, 137, 1M1- 143, 146-156, 159, 
160, 200, 201, 229, 24! 5-249, 269-271, 273- on 
recommendations <I NONSS 
137, 143, 147, 153, 154, 156, 159, 160, 246, 270, mh 
preparation of ‘subgrade— 
factor in mixer —_-. 


, 198, 200, 220, 245, en 
methods and Pt | recom- 

mended____________. 245, 246, 270, 271, 274 
see also other headings beginning Sub- 
grade—also Admixtures—C oncrete 
pavement construction—C rowns— 
Cut-off walls—Ditches (side)— 
Drainage—Earth _fills—Finishers 
and finishing equipment—Finish- 
ing—Grade, grades—Grading— 
Layer construction—Redistribu- 
tion of  soils—Rolling—Ruts— 
Scarifiers — Scarifying — Smooth- 
ness— Soils— Specifications (for 
concrete road construction)—Stak- 
ing of subgrades—Subbases—Sub- 
ers—Tar ma treatment of 
oess subgrade—Tile drains— 
Trenching— W ater (aecumula- 
tions)—also names of experimental 
roads (listed under Experimental 


roads). 
for macadam pavements— 
depth of fills, various soils._..........__. 146 
sand subbase--_-_._...............-_-_- 143, 160 
Subgrade failures: 


in cuts on earth and gravel roads, research.. 208 
relation to traffic concentration..._.......__- 4,6 
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Subgrade friction, see Friction. rage 
Subgrade planers: 
use, recommendation = se 


see also Finishers and finishing equipment. 
Subgrade preparation, see Subgrade construction. 
Subgrade soils, see Soils—also names of soils—also 
names of tests of soils. 
Subgrade surveys, see Soil maps—Soil surveys. 
Subgrade treatment, see Admixtures—Subgrade 
construction—Tar paper treat- 
ment of loess subgrade. 
Subgraders, use in concrete road construction 246, 
270, 271, 274 
Subgrades, see Soils—Subgrade construction 
also names of soil types of sub- 
grades; e. g., Adobe subgrades. 
Submerged metal strip, use in formation of con- 
traction joints, reinforced concrete 


pavements 120 

Subsoils: 
action below admixture treated subgrades_ 155, 156 
clay subsoils . 180, IS] 


in various localities, r 96, 97, 115, 180, 181, 208 
Subsurface use of city streets, see Privilege taxes 
Subventions and grants, receipts, cities, 1923__ 261, 262 

see also Finance, highway—Grants. 

Sulphate, sulphates, see Copper sulphate— Lime 
sulphate— Magnesium sulphate 
Sodium-magnesium sulphate solu- 
tion—Sulphate water. 

Sulphate water: 

action on 

concrete, tests (method, apparatus, and 
results), report by Dalton G 


Miller .. 174-179, 183 

time of set, cement E 175 
analyses of samples from Medicine Lake, 

8. Dak . ave S04, 1796 


see also Alkali. 
Sulphoaluminate, see Calcic sulphoaluminate 
Sulphur as mortar admixture and mortar ents 


nation in tests 7, 183 
Sumps, use in concrete road construction - ly 
Superelevation of highways: 
heights, research data__- 2,779 
neutralization in outer que irter by crowned 
sec tion ‘ 7-9 
plane superelevated section, desirability i 7-9 
relation to traffic distribution - -_--- 27 “i 
Superintendence, superintendents: 
in concrete paving jobs___- - — * 


202, 221-223, 250, 271-: 276 
in elevating grader-wagon jobs -- -- - 
28, 30, 31, 33, 68, 73, 74, “16 

Supervision of road work, see City highway de- 
partments—Federal-aid highway 
construction—State highway de- 
partments—also names of States 
(highway departments). 

Supporting power of soil, see Bearing power— 
Pressure (on subgrade soils). 

Surface cracks in concrete masses and concrete 
pavements: 

formation, prevention__- 
see also Cracks—Hair cracks. 
Surface hardness of concrete: 
measurement, method and results__....... 206, 212 
relation to— 
curing methods in semiarid climate... 206, 212 
flexural strength-_--.....--- ~ sa 

Surface shrinkage of concrete, see C ‘ontraction 

(of concrete)—C ‘ont raction cracks— 
Hair cracks. 
Surface treatment of earth roads see Earth roads— 
Oil treatment—Tar treatment. 
Surface water, see Water. 
Surface wear of roads and pavements: 
bituminous pavements, see Stability tests of 
bituminous paving mixtures. 
concrete pavements— 
gravel concrete and limestone concrete 
compared_ . =~ 3L4 
Lumnite cement top coat - < a 210 
relation to aggregate, research .. 209, 210 
gravel roads, amount and cost of wear__. 40 
negligible amount from rubber-tired ve- 
innate ctidlace aiee work ake 6 
relation to traffic concentration... 
Surfaces, pitted, see Pitted surfaces. 
Surfacing, highway: 
classification of materials, restricted value in 
differentiating subgrade soils_.._ 156, 157 
low-cost surfacing, research... .......-- 40, 
41, 156-163, 182, 208-211 
types of materials in Southern States__- 156, 
157, 160, 182, 208, 209 
see also names of kinds of pavements and 
roads; e. g., Concrete pavements, 
Earth roads—also names of surfac- 
ing materials; e. g., Sheet asphalt— 
Topsoil. 
Survey bulletins, survey maps, see Soil maps 
(and survey 8). 

Survey stationz, see Traflic census stations. 

Surveys, see Commodity transportation by 
motor truck—Concrete reinforce- 
ment—Condition studies—Crack 
surveys—Maine highway trans- 
portation survey— Milk transpor- 
tation— Reconnaissance maps and 
surveys—Soil maps—Soi! surveys— 
Traffic studies—Transportation 

surveys 

Suspension clay in soil, isolation by centrifuging. 138 


14, 15, 117-119, 154, 155 


Page 
Sweepers, sweeping in tar treatment of gravel 
roads : ; 40 
Swelling of soils, see Volume change. 
T 
Taber, Stephen, q., r 143, 144, 160 
Tables, see Uydraulic tables—Tabulation— 
Water table—also names of what- 
ever may be expressed in tabular 
form. 
Tabulation: 
of highway research projects __- 207-212 
see also Highway research. 
of soil type ‘Ss, method ; sata 95-97 
see also Boll surveys. 
Talbot, A. N., bincte . . 19 
Tamping: 
of 
bituminous paving mixtures, test speci- 
mens paces 86 
capping material, concrete cores _.- 42 
concrete pavements, method and equip- 
ment,r . S4, 195, 249 
concrete test cylinders 178 
fill, Sixteenth Street Bridge, Washington, 
dD. C 108 
forms in concrete road construction._... 271 
subgrade soil test specimens SEs » 
subgrades during construction 153 
Tamping finishers, r “195, 249 
see also Finishers and finishing equipment. 
Tangents, highway, effect upon traffic distribu- 
tion 3-5, 8, 10-13 
Tank cars (railroad), use in milk transportation, 
Chicago dairy district . 107-112, 114 
Tank storage of test specimens in concrete-sul- 
phate water tests, comparison with 
lake storage 174-179 
Tank trucks, use in milk transportation, Chicago 
dairy district 107-115; cover of No. 5 
Tanks, measuring, for water supply, concrete 
road construction J 247 
Tar, tars: 
for cold application to gravel roads, Wiscon- 
sin Highway Commission require- 
ments wi 
see also Coal tar—Specifie gravity—Specific 
viscosity Water-gas tar — also 
headings beginning Tar. 
Tar absorption by concrete in test 
as measure of density : 252 
percentages 252 
Tar paper, use in contraction joints, Ohio Post 
Road : ; Sl 
Tar paper treatment of loess subgrade: 
article by R. W. Crum -- 127,128 
crack prevention, concrete pavements, r-. 127, 


128, 139, 146, 147, 160 
Tar penetration of gravel roads, aaa by Wis- 


consin method of surface treatment 40 
Tar-treated gravel roads, maintenance and main- 
tenance costs _ _ - .-. 40, 41 
Tar treatment: 
of concrete, protection against alkali- . 251, 252 
of earth and gravel roads 
cost. . emeke 41 
Maine method, r : ro 40 
Wisconsin special-mix method 
article by N. M. Isabella- ..--- 40,41 
Z. ‘ 211 
Tax burdens 
of motor busses 217 
of motor trucks and of motor passenger cars 
compared 233, 236-240 


per ton-mile; motor trucks (common carriers) 240 
relation to efficiency in highway construc- 

tion... : a ; 194 
see also Taxes 

Tax rates, see Gasoline tax— Property taxes. 

Taxation for highway funds, see Gasoline tax— 
License fees and taxes— Finance, 
highway—Revenues, highway 
Tax burdens—Taxes. 


Taxes: 
motor vehicle taxes 
apportionment 
in rural and in urban areas_. 233-235 
on basis of traffic counts, rural high- 
ways ---. 20, 235 
forms enumerated 233 
items of street costs chargeable te motor 
vehicles. 262, 263 
on city-owned motor vehicles, rural 
highway finance 233-235, 262 
on common carriers, micellaneous r____- 2 


17 
233-240, 261- 264 
redemption of bond issues for highway 
oe 233 
see also Assessments—Excise taxes—Fran- 
chise fees—-Gasoline tax—Grants— 
License fees and taxes— Municipal 
taxes — Pedestrians (taxation) — 
Personal property taxes— Privilege 
taxes—Property taxes—Refunds— 
Revenues, highway— Road taxes— 
Tax burdens—Use of highways— 
Wheel tax. 
Taxis, busses, and cars for hire: 


| SEE ESR eee 261, 1.1 


registration, statistics - ___ 
Street space utilization ____--_- 











et ga 





INDEX TO PUBLIC ROADS, VOLUME 6 





Page 
Teller, L. W., 6-wheel truck tests (report). 165-168, 184 
Temperature: 
air temperature— 
freezing temperature— 
relation to transverse strength, con- 


crete beams__- : —— 
see also Freezing—Heaving—lIce 
crystals. 
reaction to, high alumina and Portland 
cements ; . -- 175,178 


relation to 
cracks in concrete pavements det 14, 
17, 118, 143-145 


snowfall, research = a 
stability of asphaltic paving mix- 
tures __ _ 86-89, 131-133 
strength of Lumnite cement, re- 
search > 2 
time of set, Lumnite cement, re- 
search 210 
color temperature in determination of color 
values, luminous traffic signals 136 


corrections for, see Temperature (of concrete). 
drying temperatures used in 
absorption test of drain tile, A. 8. T. M. 


requirement om 179 
concrete-moisture tests. _. a 18, 22 
subgrade soil tests.____ _- .. 34-37, 99 


freezing temperature, see Temperature (air 
temper: ture). 
of bituminous paving mixtures— 
determination, method and apparatus... — 87, 
SS, 132 
of concrete 
corrections for_. 15, 16, 24 
detern inaticn in cone rete- moisture — 
method and apparatus. - 15, 16, 18 
relation to length changes 14-19, 22, 117, 118 
road slabs, relation to 


air temperature above slabs 16, 17 
stresses s 14-20, 117, 118, 208 
warping 14-17, 208 
of curing medium of concre te relation to 
compressive strength of concrete 175, 178 
time of set, high alumina and Port- 
land cements 175 
temperature point (critic ~al) in concrete- 
sulphate water tests 178 


temperatures used in tests 18, 22, 174-178 


of motor truck tires 


measurement, method and apparatus - 130 
relation to cushioning qualities 129, 130 

of paraffin-kerosene solution used in concrete- 
alkali tests 251 

of water bath in stability test of bituminous 
mixtures 87,88 

of water of sulphate lake, effect upon ne atural 
curing of concrete 178 


testing temperatures used in 
bituminous paving mixtures tests ; 
SS, 131, 132 


truck tire tests, cushioning qualities 130 
through pavement slabs, resulting stresses, 
etc., research 208 
Temperature differential of slab in concrete- 
moisture tests 16, 17 
Temperature expansion, see Thermal coefficient of 
expansion. 


Temperature reinforcement, see Concrete rein- 
forcement (steel). 
Tennessee Department of Highways, research. 210, 212 
Tensile deformations of concrete pavements in 6- 
wheel truck tests 165-168, 184 
Tensile resistance: 
of concrete and steel reinforcement in con- 
crete pavements, relation to fric- 
tional force, joint spacing equation 119 
see also Tensile strength, 
Tensile strength: 


of cements (various) used in tests - ~~~. ~- 17,179 
of concrete 
limestone concrete _ - 85 
Lumnite cement concrete, researc h_. ai 210 


pounds per square inch at early stages. 118, 119 
relation to— 
compressive strength.........-.--.-. 118 
cracks (pavement) 
curing - -- 
joint spacing, reinforced pavements. 119, 


see also Strength— Tensile stresses— Tension— 
J Tension tests. i 
Tensile strength ratios of concrete sand, relation 


to: 
compressive strength ratios__._.....--.----- 90, 91 
OS” eae eee 90, 91 
Tensile stresses: 
in concrete pavements— 
“eA Oe 117-119 
critical stress under 4-wheel and 6-wheel 
trucks...................... 165, 166, 1&4 
relation to— 
axle spacing of motor trucks_-...---- 165, 
166, 168, 184 


compressive stresses during curing_ 117,118 
counterflexure between truck wheels 165, 





167, 168, 184 

WR. on otaasausdenewectseties 117-120 

"| RUE ee Cores 117-119 

Gefermation ...............<00..--: 118, 184 
distance of wheel load from = 

ment edge...-- Seek nite 165-168, 184 


Tensile stresses— Continued. Page 
in concrete pavements Continued. 
relation to—Continued. 
shrinkage (horizontal) of suber: g- 


soils , x= .. 156 (fn.) 
shrinkage of conc rete. .-. 117-119 
stresses in steel reinforcement 117, 118 
temperature ‘ 117 


wheel load 165-168, 184 
relative development in top and in hot- 


tom ofslah, 6-wheel truck tests 165, 
168, 184 
relief at formation of pavement crack 118 


in skew arches 189-193, 202 
in subgrades, development by horizontal 
shrinkage of soil_. : 156 (fn. 
see also Stresses—Tension—Tension tests 
Tension: 
corner tension, relation to edge tension in 
concrete pavements in 6-wheel 
truck tests ; ..-. 168, 184 
in concrete beams (warped). 20, 21 
in concrete pavements, allowable tension in 
joint spacing of reinforced payo- 
ments (equation) : il9 
in concrete skew arches, several increisents 
of load exe . 189-191, 202 
initial tension in 
drying concrete pavement, analysis._ 117, 118 
warped concrete beams, relation to 
strength 21 
see also Concrete reinforcement (steel) 
Tension tests—also headings begin- 
ning Tensile. 
Tension tests: 
of concrete, variability of results 118 
of concrete beams (warped) 20, 21 
of concrete pavements, relative tension | ro- 
duced by 6-wheel and 4-wheel 
trucks nae 165-168, 184 
of concrete sand 
discrepancy in results, compression and 


tension tests a 90 
of sheet asphalt mixtures __- ; 210 
see also Tension—also headings beginning 
Tensile, 


Test limits: 
of subgrade soils, research recommendations. 139, 
151, 160, 161 
see also Clay content of subgrade soils 
Elasticity (of subgrade soils) 
Fatigue (of concrete) Lineal 
shrinkage percentages of soils 
Mechanical analyses (of subgrade 
soils)—Moisture content (of sub- 
grade soils)—Moisture equivalent 
of soils (moisture equivalent per- 
centages)—Pressure (on subgrade 
soils, maximumallowable)—Screens 
and sieves—Volumetric shrinkage 
percentages of soil, 
Test roads, see names of test roads( listed under 
Experimental roads). 
Test specimens: 
preparation, see Capping of concrete cores 
Curing—Soil samples— also names 
of tests. 
storage, see Curing— Storage cans and jars. 
Testing apparatus and equipment, see names of 
kinds of apparatus; e. g., Timing 
devices—also names of instruments 
g., Deflectometer—also names of 
tests. 
Texas Agricultural and Mechanical College, 
mudshell aggregate, bituminous 


pavements, research 211 

Texas as" halt, research 210 
Thawing tests of concrete : 209, 210 
Thaws, relation to cracks in concrete pe avements. 144, 
145 


Thermal coefficient of expansion: 


of ements used in test eésiu cones 1,10 
of concrete— 
measuring apparatus and rez nies in 
at Aniwandalcawetiie > aes FF 
relation to moisture content __----- 14, 16, 18, 22 
relation to temperature _ __- a . 14, ls, 18 
research, lowa State Highway “‘Commis- 
sion__--- a Aegadateatoinetin cael 210 


see also Expansion. 
Goo ee ee 86, 88, 130 
Thermometer wells, thermometers —placing in 
ESO a ee ee 15, 18, 132 
Thick center design, see Thin edge. 
Thickened edge design of concrete pavements: 


concrete requirements, 9 feet of pavement_. 248 
relation to points of application of wheel loads. 3 
use of removed earth for building crown_____. 270 
Thickness: 
of pavements— 
recommendations. ___...........-- 137, 145, 159 
relation to pressure distribution, research 
recommendations__.__._ 139, 151, 153, 160 
of sand asphalt surfacing, research_-_-_-__-__- 209 


of tires (motor trucks), relation to cushioning 
|” ee a 


Thin edge, thick center design, Pacific Highway. 115 
Third point loading of concrete test beams -_20-22, 210 
Thrusts in skew arches: 
correction of measured thrusts -_-__......._-.- 193 
SS ea 185-193, 202 
Tile, drain, see Drain tile, concrete—Tile drains. 


Tile drains: Page 
backfilling of trenches___.._._._.....-__--___. 149 
effectiveness in subgrade soils— 

PY aa ieee oe 137-142, 
145, 149, 150, 157, 159-161 
soil types in which effective. ______ 146, 159, 161 
research recommendations _______- ... 139, 146, 161 
use on long slopes, uphill side_______________ 146 
see also Drain tile, concrete—Drainage— 
Pacific Highway. 


Time losses: 
in concrete road construction, data from ef- 
ficiency studies ... 194-202, 
222-231, 241, 247- 249, 272, 273, 276 
in elevating grader-wagon jobs. atiaacbtleta amine 25-33, 
41, 59, 61-64, 74-78 
Time of set of cements: 
high alumina cement, relation to tempera- 
ture of curing medium. __- 
Lumnite cement, relation to temperature, re- 
ee ce ED ORTON 210 
Portland cement, relation to temperature of 
curing eR 75 
various brands used in tests____________ 17, 175, 179 
Time recording mechanism, see Deflectometer — 
Timing devices. 
Time schedules: 
for milk trucks, Chicago dairy district_.____ 109, . 
importance, elevating grader-wagon jobs____- 
Timekeepers, concrete paving jobs 202, 223, 274- 256 
Timing devices on concrete mixers _ 196, 198, 273 
Tires, motor vehicle: 
truck tires— 
cushioning rey tests— 
report by E. B. Smith a 129, 130 
summary _. 209 
load per inch of width, recommendation. 129 
static load tests 129, 
types used in various tests__ a 2 
130, 163, 165, 166, 209 


width 
license fee basis ; ae 
recommendations. _- 3 Soviknee 129 
relation to impact force - 2 
worn tires, impact force on pav ement____ 129 
relation to surface wear of pavements. ______- 6, 209 
WOME, UI ooo se seme enae sc ... 168, 209 
Title of technical article, selection - 71 


Ton-mile of motor trucks (common cz arriers), 
license fee basis__- .-. 237-240 
Tonnages of motor vehicles using highw: ays: 
Maine transportation survey data __- 
trucks (common carriers), relation to tax 
burdens, 25 States__- 240 
trucks in commodity transport: ition, per ‘cent 
of net tonnage, various commodity 
types me onasncnuey Sap aee 
see also Motor busses (common carriers, 
capacities)—Motor trucks (capac- 
ities). 
Topographical cross section of soil series: 


in southwestern Wasnington pidetcinwon 95 

value in soil identification. ..._.____- Seaumee 95 
Topsoil: 

as subbase material See 

as subgrade material______- ? 139, 147 


as surfacing material. 
see also Topsoil roads. 

Topsoil roads: 
construction, lantern slide________..._______- 41 
in Southern States, research___ 156, 157, 182, 208, 209 
see also Earth roads—Gravel roads—T coal 


_ 156, 157, 160, 182, 208, 209 


oy) a ee dngcsiawe 40 
Toughness: 
of bituminous paving mixtures, determina- 
ere oa ee en eEeE 184 
of limestone aggregate, Ohio Post Road_____- S41 
of sheet asphalt mixtures containing copper 
sulphate, research. ______ ec ones 210 
; ow - MaWage, MONRO. Se oo 5k 235, 240 
rack: 
circular track, use in tests... .........._.._- 86, 209 
industrial railway track— 
requirements and costs in concrete road 
construction............- . 229-231, 274 
Trackage (railway), life, factors affecting - mous 142. 143 
Tractive resistance of road surfaces, research ___- y 
Tractors: 
use in— 
concrete road construction. -_______- 241, 270-276 


elevating grader-wagon jobs— 
miscellaneous r__- 


I iid tine snn snc anennidoag ate 28, 29 

turning WN kh once hae ee 28, 29 
milk transportation, Chicago dairy 

ERR ER eae 111,114 


Traffic highway: 
definition in Maine transportation survey. 46 (fn.) 
motor-vehicle traffic— 
increase, adjustment to, city streets 
versus rural highways. LES Dank 261 
increase compared with increase in motor 
vehicle registration, Maine high- 
be, ee a 45, 54-57, 124 
increase, relation to— 
good roads____- 45-58, 67, 68, 111-115, 124, 172 
highway expenditures -____- ai a teiie 233- 
240, 260-2 4 
railroad abandonments__.. 169, 172, 173, 215 
increase (relative), truck and passenger 
ear traffic, Maine highways... 45, 54-57 
on city streets— 
rural motor vehicles, percentage.... 234 








22 


Traffic highway —C ontinued. Page 
motor-vehicle traffic—Continued. 
on rural highways, city-owned motor 
ss aa 233-235 
transverse distribution on paved high- 
ways, article by J. T. Pauls...... 1-13 


see also headings beginning Motor, Traffic, 
Transportation—also Foreign (non- 
state) motor vehicle traffic— Horse- 
drawn vehicles—Interstate oper- 
ation—Marginal traffic—Night 
traffic— Pedestrians—Speed. 
Traffic analysis: 
Committee on, Highway Research Board... 163 
see also other headings beginning Traffic—also 
eadings beginning Transporta- 
tion. 
Traffic capacity: 
of city streets— 


EE ee ee - 265 
relation to traffic movement_____-_-_- "265, 266 

of gravel roads without surface treatment 40, 
45, 58, 67 


Traffic census, see Maine highway transporta- 
tion survey ae census sta- 
tions—Tra: studies—Transpor- 
tation ourvens, highway. 
Traffic census stations.... 48-58, 207; cover of No. 3 
Traffic concentration: 
maximum concentration, he ae china 
5-7, 11-13; cover of No. 
on highways i in Maine, relation to highway 
improvement programs - 45-58, 67, 68 
traffic movement toward center of road, 





iit ect ite cine iemenpenee—e -13 
see also Traffic congestion—Traffic density — -- 
Widening of pavements. 
Traffic congestion: 
definitions ......................-- fo On —— 
economic loss from per year___.---_-_- eae 265 
financial aspects__.............-.-...----- 264-268 
relation to— 
highway improvement_____________--- 264-266 
parking of automobiles, research_______- 207 
speed of traffic. ....._..._._._. ae 265, 267 
remedies__.._........._--- itieatecien Sheba 265-268 
Traffic control: 

ES See nae 268 
economic and financial aspects _.__._._. 261, 265 268 
freight, unloading in city streets __ ____- 
ERATE A 
police regulations, research.____- beeen coos cae 
recommendations --_-_- tn RE ee 267, 268 
relation to— 

economical use of street space _-_.-_--- -- 268 
transverse distribution of traffic__-_--- 1 


see also — signs and signals—Traffic 


nes. 

Traffic ouata, see Maine highway transporta- 
tion survey—Traffic census sta- 
tions—T ¢ studies—Transpor- 
tation surveys, highway. 

Traffic density: 

computation method, Maine transportation 


definition, Maine transportation survey_. 46 (fn.) 
on highways in Maine— 
em ala binte tind aiathald 45-58, 67, 68 
ratio of motor nger car to motor 
truck traffic. 5 OE RE “ 46 
relation to depth of macadam surfacing ----- 146 


Traffic distribution (transverse) on paved high- 
ways, article by J. T. Pauls_-_-__-- 
cover of No. i 
Traffic forecasts: 
ne ne eR 5A, 55, 163, 265, 266 
see also — highway transportation sur- 


vey. 

Traffic gow, see Traffic, highway—Traffic fore- 
casts—Transportation. 

pe eee 266, 268 

see also Traffic control—Traffic signs and 
signals 

Traffic interference, relation to economy in use of 
a 

Traffic lanes on paved highways. 

Traffic markings: 

on bituminous pavements, development 
after seal coat application_________ 3 
on concrete pavements, oil stains____________ 3. 
13; cover of No. i 

Traffic regulations, see Traffic control. 

Traffic savings, relation to highway improve- 
ments, see Operating costs (of 
motor vehicles). 

Traffic signs and signals: 

approval by United States Bureau of Stand- 


134 
colors = forms, A. E. 8. C. code___. 134-136, 162 


research 4 Highway Research Board, 


r. to 
FTE 2 ES ee 163 
side Maes effect upon traffic distribution. 8,9 
uniform road signs recommended by Joint 
Board on Interstate Highways__ 126 
see also Center lines. 
Traffic studies: 
as basis of cost apportionment to rural and to 
urban users of highways___...._. , 235 
California_._................-. I (fm.), 124, = 
Chicago, IIl., test counts of motor busses_ 
SR ined crbdicnsacanencdnqosens 
Connecticut - -............-.-. 1 (fn.), 124, 207 
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Traffic studies—Continued. 


Page 


Cook County, Ill 107-115, 


124, 125, 207, 234 (fn.), 267 
207 





OU i tien ek oGsarcmekabicadoteasa 7 
Illinois_____. 107-115, 124, ay 7, 234 ({n.), 267 
Iowa. ...-. 583 (fm.), 207, 234 (fn.) 
Maine__ 45-58, 67, 68 “i, 207, cover of No. 3 
New York (New Y ot and its environs), 

5 ee ees =} F 
aaa ee a aera ei inns 207 
Pennsylvania___-_- 124, 207 
South Carolina__ 207 
RES RE REE ae “207, 234 (fn. ) 
Utah_ aS Poe i 


methods of determining “relative numbers 
and relative mileages, types of 
vehicles... __. .---. 234 (fn.) 
methods used in Maine, see Maine highway 
transportation survey. 
of rural highways— 
basis for apportionment of motor vehicle 
. i aaa, Ff 
city-owned cars - --- 233-235 
studies recently completed. or in " progress, 
1006, tabulation.........:......... 207 
see also other headings beginning Trattic— 
also headings beginning Motor, 
Transportation. 
Traffic surveys, see Maine highway transporta- 
tion survey — Traffic studies — 
Transportation surveys, highway. 


Traffic zones, recommendations. .__._... 45, 49, 266, 268 
see also Traffic control. 

Trailers: 
car trailers in bridge repair outfit__...... Se 


for motor trucks in— 
milk transportation __ cover of No. 5 
6-wheel truck tests ___- a oo 
Training of workmen for concrete road construc- 
tion____-. _.-. 193-202, 223, 249 
Transit Commission, New York, ‘see New York 
ransit Commission. 
Transmission system, motor vehicles, moment of 


. 109-115; 


SerGas, pebenewr. -.-....~.-..-..... 209 
Transmissions of glasses used in luminous traffic 
signils, A. E. S. C. code........... 136 
Transportation act, 1920, r_.........-.-.-..---- 169, 173 
Transportation: 
by motor truck— 
advantages - _ -_- .------ 107-114, 124-126 
commercial truck hauling____- o------ 134-126 
coordination with rail and water trans- 
Pe ee . 125, 126 


costs, research__ . 53 (fn.), 163, 9077233 ttn. ) 

see also Comm adity transportation— 
Competition — Competitive trans- 
portation — Distributing service— 
Gasoline — Gasoline consumption 
—Gasoline tax—Haul, hauling— 
Haul length — Interstate operation 
—License fees and taxes—Maine 
highway transportation survey— 
Milk transportation — Operating 
costs — Pick-up and _ delivery 
service — Tax burdens — Taxes — 
Truck supply in concrete road 
construction — also headings be 
ginning Motor, Traffic, Transpor- 


tation. 
by railway, see Electric railways—Industrial 
railway — Railways — Transpor- 


tation (by motor truck) —also head- 
ings beginning Railway. 
of materials in concrete road construction, 
see Batch trucks—Industrial rai- 
way— Material handling—Tractors 
—Truck supply. 
Transportation costs, highway research - ------ 53 (fn.) 
163, 207, 233 (fn.) 
see also Gasoline—Gasoline tax—License fees 
and taxes—Operating costs—Tax 
burdens—Taxes. 
Transportation surveys, highway: 
oO 0 ee eee = 
eae — inicccsincmamnns 
--------- 1,45, 46, 4, 163, 2 
_8. B. P. R. surv eys 124-126 
tabulation, surveys by various agencies -___-- 207 
value in highway ES Ee 46, 47, 54, 68 
see also Maine highway transportation sur- 


vey—Milk transportation (by 
motor truck)—Traffic studies— 
Transportation. 
Transverse cracks in concrete pavements: 
frequency in freezin; vo Leeennseg SSO re 144 
prevention, see Admixtures (in subgrade 


soils)—Concrete reinforcement— 
Subbases—Tar paper treatment of 
loess subgrade—Transverse joints. 
relative cracking, gravel and limestone con- 
crete (Ohio Post Road) -------- 81-85, 92 
see also Cracks. 
Transverse distribution of traffic, see Traffic dis- 


tribution. 

Transverse joints in concrete pavements: 
ERIM SR Se SS a 275, 276 
formation, method in reinforced ee. 120 
Ce EEE pre 120, 248, 275, 276 
reduction of stress in Subgrade-_-........_..- 152 
spacing to prevent cracks, method__....... 118-120 


type and spacing in test slab, 6-wheel truck 
Satbetuawe<qakdinn suchiiamealt a 166, 167 
sze also Joints. 





Transverse strength of concrete beams: Page 
relation to— 
age and treatment - ‘ a 
compressive strengt h, ‘researc h ees a Is4 
face in tension, warped beams___.._._..— 20, 21 
freezing - - 22,23 
loading (third point versus cantilever). 20-22 
molding forms used (concrete versus 
wood) __. awedadseceasGniaecen: ae 
Se I NS. o.oo ones cus cone 209 
size and shape of beams, research....... 210 
varying ratios of fine and coarse aggre- 
gate, research ___- - 210 
vibrolithic process of finishing eS 211 
warping - - 14, 19-23 


Transverse tests, see Transverse st rengt h. 
Trap rock: 
soundness test ___- - 210 
use aS aggregate in asphaltic concrete test 


Specimens - - - - 86, 89 
Travel time of trucks in concrete road construc- 
tion Saintes Siokeaice weeeum cena 221 
Treatment: 
of concrete, see Admixtures—Curing—Im- 
pregnations—Paraflin treatment— 
Tar treatment. 
of earth roads, see Admixtures—Oil treat- 
ment— Tar treatment. 
of subgrades, see Admixtures—Cut-off walls— 
Ditches (side)—Drainage—Granu- 
lar miaterial—Redistribution of 
soils—Subbases—Subgrade ~ con- 
struction—Tar paper treatment of 
loess subgrade—Tile drains—Wet- 
ting of subgrades. 
Trees: 
big trees, felling, motion picture 91 
bordering highway, effect upon traffic dis- 
tribution__.._._-. ciel 6 
Trenching: 
of earth fills for vertical pressure tests _- . 24 


of subgrades, concrete road construction..... 246, 
270, 271 
Trilinear soil classification chart 39, 41, 100, 157 
see also Soils (classification). 
Trinidad asphalt, research =: oe 
Trip mileages of motor vehicles, see Miles ages. 
Trip time: 
of motor trucks in— 


concrete road construction_............. 220~ 
226, 220, 231, 243, 244 

milk transportation, Chicago dairy 
district_____- . 108, 109, 111 

of tank cars in milk transportation, C hicago 
dairy district 110 

of tank trucks in milk transportation, ‘Chi- 
sago dairy district = =. on 


Tropical soils, characteristics _ 138, 159, 180, 181 
Truck hauling, see Commercial truck hauling— 


Milk transportation Motor 
trucks — Transportation — Truck 
supply. 


Truck-positioning device, see Turntables. 
Truck supply in concrete road construction: 
cost data... ._. mae . 220, 223- 229, 232 
formulas ___- ‘ 220, 225, 226 
graph, method of eens : "Bh 226 
hired trucks 227-229 
miscellaneous r 194, 
197-199, 202, 220-229, 232, 243- 245, 272, 274 
service trucks 274 
stand-by trucks ; sais atl 223-228 
water trucks __-. . oe cat | re 
see also Batch trucks—Contract hauling. 
Truck tire tests, see Tires. 
Trucking costs, see Commercial truck hauling— 
Milk transportation (by motor 
truck)—Motor trucks (common 
carriers)—Operating costs—Truck 
supply in concrete road censtruc- 
tion. 
Trucks, motor, see Motor trucks. 
Trumbower, Henry R., articles: 


common carrier truck fees and taxes 236-240 
motor bus (common carrier) operation ‘in 
eight States 213-219, 232 


railroad abandonments, relation to highway 
transportation - . 169-173 
Tunnels, see Loading tunnels— Wind tunnel. 


Turner, Daniel L. = ae Es 267 
Turning time: 
of— 
batch trucks, concrete paving jobs__.. 221-223 
elevating graders___.......--..- 28, 29, 41, 74-77 
tractors in elevating grader- -wagon jobs__ 28, 29 
Turns (highway), direction signs__.__._.___.-- 126, 134 
see also Traffic signs and signals. ‘ 
Turntables: 


truck-positioning device___...__._....-.--- 272 
use in concrete road construction... 220-223, 272, 274 


U 
ae ere tres 180 (fn.) 
Under pass, highway, warning signs, A. E.8.C. 

Nai: AE ob S-SR 134 
see also Traffic signs and signals. 


Underdrainage: 
relation to concrete 


avement cracks 
see also Drainage— 


ile drains. 


Undermixing of concrete, see Concrete mixing. 
Uniform road signs, see Traffic signs and signals. 
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United States Supreme Court, decisions: 
motor bus operations___.......---- 
railway abandonment....--...-...---------- 173 

Universities: 
highway research projects— 

number under way, 1925-. 130 
| SE ee 207-212 

in United States and Latin America liaison 
officers, Highway Research Board. 182 

see also names of ‘colleges and of universities. 


University Farm, St. Paul, Minn., draintile 
SIGE, 5 < 5. a cinccmaseesscsece 174 
University of California: 
RE RG ae Bees See ae 211 


see also Shaw, ‘Prof. Charles F. 


University of C hicago, see Viner, Prof. Jacob. 
University of Cincinnati, see Janda, H. F. 
University of Georgia, research ______- Fania 156, 157 
University of Illinois, research. __............-.-- y 
University of Kansas, research ___.... 203-206, 209, 210 
University of Maryland, see Steinberg, Prof. 8. 8. 
University of Minnesota, research, see Sulphate 
water. 
University of Missouri Engineering Experiment 
Stat a SB REE he 159, 208 
University of North Carolina, research____- 13, 24, 212 
University of Pittsburgh, research. _____- 207, 212 
University of South Carolina, see Taber, Stephen 
University of Tennessee, research. 207, 211, 234 (fn.) 
University of Toronto, see Young, C_R. 
University of Wisconsin, see Frank, Glenn— 
Janda, H. F. 
‘'nloading: 
of freight in city streets__..........-....-.-- 267, 268 
of railroad cars in— 
concrete road construction__.. 241-243, 270, 272 
milk a me ee c 108 
see also Cranes— Loading (and “unloading 
operations)— Material handling. 
Unsprung weight, see Sprung and unsprung 
weights. 
Upland soils, use for fills 159 
Urban aspects of highway finance, articles by 


Jacob Viner. . 233-235, 240, 260-268 


Urban property, taxation see Assessments, 
special— Property taxes. 
Urban use of rural highways ..---. 233-235, 240, 262 
Use of highways: 
license fee basis, common carrier — 
EE rare , 236-240 
personal property tax basis, motor ieee : 217 
privilege taxes for a 233-240, 261-265 
relation to gasoline tax pay EEE 233, 239 
Utah State Road Commission: 
research. Oe SRT Ce RE eee 207 
Wendover Cut-off.......__.--.------------ 80, 120 
Utilities, public, see Public ‘utilities. 


v 
Value, values: 
limiting values, see Test limits. 
of concrete mixer time (cents per minute) ._ 222, 224 
» of motor vehicles, license fee basis_____---.. 237, 238 
of urban and of rural property 
increase, relation to highway improve- 
Eis 5 Skt A wt wistermplicaeeohcarecieig sesh 263, 264 
ratios of assessed to true value_______- 233 (fn.) 
Valves: 
leak y valves, concrete mixers__ 194, 199, 200, 244, 248 
relief valves, pipe lines, concrete road con- 
| REST RRND 29 Ee 99, 200, 248 
Vapor, water, see Water vapor. 
Vehicle-mile and vehicle-miles per mile, defini- 


tions in Maine es 
MONE cuca cbaaasccquede ces 46 (fn.) 
Vehicle mileages: 
computation, method___________- 47 (fn.) 
on Maine highways, survey data________- 45-49, 52 


Vehicles: 
definition in Maine transportation survey. 46 (fn.) 
design as related to the road, research 165, 209 
see also Horse-drawn vehicles—Service ve- 
hicles— W agons—also headings be- 
ginning Motor. 


Velocity: 
of air, measurement in air resistance tests of 
motor vehicles. _..........--.-- 203-206 
of water through waterway ---_--_-- _ 253, 255, 257 
Ventura-Los Angeles highway see Calcium chlo- 


ride, use (for surface applica- 
tion). 
Vertical displacement of concrete pavements: 
from frost heaving of subgrades.__-_._____- 144, 145 
Se OL 2 a eee 81 


see also Cracks—Freezing—Heaving. 
Vertical pressure of earth fills: 
measurement, article by C. 


researc 
see also Earth fills—Earth pressure. 
Vertical soil column, moisture movement in____- 157 
Vialog records, California pavements - --- - -_---- 211 
Vibrolithic pavements, research 
Viner, Prof. Jacob, urban aspects of highway 
finance (articles) ~235, 240, 260-268 


Viscosity, specific, see Specific viscosity. 

Vitrified brick, manufacture, motion picture -__. 92 

Vitrified clay culvert pipe, effect of sea water, 
oe ee cays 

Voidless asphaltic paving mixtures, specific 
gravities (computed) .........-- 132, 133 


Voids: Page 
in bituminous paving mixtures— 
OS eae dss 86 
viatien to— 
bitumen content - 88, 89, 132, 133 
filler content .___- 88, 89, 132 
fine aggregate - z -. a 
specific gravity -----.----- 86, 132 
ae . 88,89 
in cement paste, ‘relation to basic water 
content -_ __- ’ 19 
in concrete, relation to aggregate, research. 210 
in concrete test specimens_.__- ’ 18 
in macadam, subgrade penetration into, 
prevention by subbase_. 143, 160 
in sand, relation to mineral filler content 
asphaltic paving mixtures__ — 
in soil, enlargement by lime admixture . 159 
Volcanic ash as concrete admixture, use in test_. 176, 
178, 183 
Volume change: 
in concrete, relation to— 
chemical reactions in concrete-alkali 
test specimens an 
moisture changes . 14, 19-23 


in soils— 

adobe soils .. 139, 140, 143, 148, 149, 159 

amount in subgrade soil showing need 
of subbase construction 153, 154 
depth affecting soil ; , : 158 
reduction by admixtures . 101, 152-160 
relation to clay content 94, 101, 
138-140, 143-145, 147, 153, 159, 160, 180, B81 
research, recommendation 148, 149, 160 
tropical soils 180 


see also Freezing—Heaving—Volume- 
tric shrinkage percentages— V olu- 
metric shrinkage test. 
Volume of sand, effect of moisture content, 
research : >; 
Volumetric shrinkage percent: ages of soils: 
formula. _._- = ee 36 
limiting value, good subgrade soils___- 39, 41, 99, 
147, 154, 160 
research, recommendation ioiew . 160 
relation to— 
admixture treatment__._____.--- . 101, 152 _ 


clay content . 
94, 9S, 99, 101, 138- 140, 143, 152-156, 139 
lineal shrinkage percentage. __- 36, 
37, 98, 99, 101, 147, 154, 155 
moisture equivalent percentage 
suitability of soils for subgrades : 
85, 92,93, 99, 115, 140, 143, 147, 
various soils in various localities." ___’_- 
9&8, 101, 115, 140, 147, 154- 156, 159 
Lineal shrinkage percentages 
Shrinkage (of subgrade soils)— 
Volumetric shrinkage test. 
Volumetric shrinkage test of soils: 
comparison with lineal shrinkage test as to 


. 140, 147, 155 
39, 41, 
154-156, = 


see also 


preferability _........_- 99, 147 
incomparableness of laboratory and of field 

test results.._.....-. 39, 93 
laboratory method and apparatus. 34, 36, 39, 93, 139 
purpose. ____ eee? .-. 139 


-Shrinkage 
-Volumetric 


see also Lineal shrinkage ~ test- 
(of subgrade soils) 
shrinkage percentages. 


Ww 
Wage scale: 
in concrete paving jobs__- Satctitniad eee 
in elevating grader-wagon jobs - vam 79 


Wagon elevating grader combination, see Elevat- 
ing grader-wagon jobs—Elevating 
graders. 
Wagons: 
use in concrete paving jobs... 220, 231, 242, 271, 274 
use in elevating grader-wagon jobs— 
capacity, 2-yard versus ree--- 41, 67, 74, 75 


coms (GanO) ~......<<~<.-<~<-- i 79 
exchange time--_-__.___._- 25, 27, 29-33, 61, 74-77 
operation, methods _-._.........-...-.. 25-33, 

41, 50-67, 73-80; cover of No. 2 
replacement wagons---.........-.-.--- 30, 31, 61 


wagon supply— 
adjustment to haul length __--....-- 25, 
26, 30, 31, 33, 41, 50-65, 73-80 
relation to costs_.........-.- 33, 50-67, 73- 80 
use in milk transportation, Chicago dairy 
_. Se ee eee -. 107, 108 
Walker, see Abrams and Walker curve. 
Walls, see Culvert head walls—Cut-off walls— 
Earth pressure (of earth fills). 
War (World) = upon motor truck transporta- 
tio 


EE LE PSS ee eee 124 
Warning signs, 8 Traffic signs and signals. 
Warped concrete beams, test data. -__.....-- 14, 18-23 
Warping: 

of concrete beams, see Warped concrete 


beams. 
of concrete road slabs— 
effect of moisture from subgrade... 14-17, 20, 21 
effect of nonuniform distribution of mois- 


eT a ee ee 14-17, 20 
effect of temperature changes_._..._ 14-17, 208 
maximum uplift at edges and corners - -- 15 
time required for maximum uplift - - _._- 15 


time eee for return to uniform dry- 


Washington State Highway Department, snow 
removal, research 


Water: 
accumulations in upper layer of subgrade, 
| eee eee 141, 142 
concentration at surface of air-dried concrete - 23 
dripping over forms, concrete road construc- 
tion, causes and prevention______- 27% 
free water— 
comparison with capillary water in soils. 157 
removal by artificial drainage, subgrade 
_. ee ie 142, 146, 157, 159, 160 
from Medicine Lake, 8. Dak., analyses__.. 174, 175 
from needle ice, wetting of subgrade. -_._._141, 142 
in soils, see headings beginning Moisture— 
also Capillary moisture—Drain- 
age—Freezing—Heaving—lIce crys- 
tals—Lineal shrinkage percent- 
ages — Permeability — Porosity— 
Shrinkage—Volumetric shrinkage 
percentages— W ater table—also 
other subheadings under Water. 
in water-gas tar, percentage in tar used in 


Page 


WG iicccnaweicaweesessnascceeeae 251 
of condensation on concrete pavements, 
wetting of subgrades _______- 141, 150, 158 


surface water from— 
loess soil, drainage over concrete pave- 
IRs anc tdemdeccnteseetionscdceed 
use— 
in curing of concrete, see Water curing of 
concrete—Wet earth, wet sand. 
in subgrade construction, see Wetting of 
subgrades. 
velocity through waterway _______ 253, 255, 257 
see also headings beginning Moisture, 
Water—also Ammoniated water— 
Capillary moisture— Freezing— 
Heaving—lIce crystals—Immersion 
periods—Interstitial water— 
Moisture—Run-off—Sea water— 
Sulphate water— Watershed area— 
Waterways—Wet earth, wet 
sand— Wetting of subgrades. 
analyses, water from Medicine Lake, 
a REAR RE ele e 174, 175 


Water 


Water bath: 
temperature in test of bituminous mixtures_ 87, 88 
use in tire temperature determination 130 

Water-cement ratio of concrete: 
control, research. .._........... 68, 121-123, 136, 211 
relation to— 

compressive strength...___ 121-123, 136, 211, 276 
consistency 121-123, 211 

Water content: 
of cement paste, see Cement (neat cement). 
of concrete, see Concrete mix—Consistency 

(of concrete)—W ater-cement ratio 
of concrete. 
of sand aggregate, uniformity _-._...__....... 244 
of subgrade soils, see Capillary moisture— 
Moisture content. 

Water curing of concrete: 

efficiency in semiarid climate, comparison 


with other methods_________- 23, 206, 212 
efficiency of various curing periods, research. 211 
methods used and effects observed in tests._ 15, 


18-23, 174-179, 212, 252 
water and water pressure requirements at 
full production, concrete paving 


ee aE ne en Soe eee 247, 248 
see also Curing—Ponding—Wet earth, wet 
sand. 


Water delivery, concrete road construction, see 
Pressure hose—Pumps— Water 
pressure requirements— Water re- 


quirements. 

Water film on concrete, distribution. _._.__.___- 195 
Water-gas tar: 

POPU Th COE. see oc eke 251 

use as protective against alkali__._________ 251, 252 

use in control of moisture content, subgrades_ ML, 
Water-logging of clay soils__._................ 138, isi 
Water pipes: 

in cities, privilege tax. ...............- 261, 262, 264 


in concrete road construction— 
ie Se ee, 272 
SO a sin tes cceensammes 194, 199, 200, 244, 248 
pipe eats emit See Fy 194, 
j 99, 200, 202, 247, 248, 272, 274 
sizes and oummie, ty ‘pical jobs ._____ 272, 274 
2-inch versus 3-inch pipes_...__.._____ 194, 
199, 200, 246-248, 272, 274 
see also Water pressure requirements— 
Water requirements. 
Water pressure requirements: 
in concrete road construction— 
for water delivery-___- 194, 199, 200, 247, 248, 272 
pressure against which pump must work, 
method of computing 247, 248 
see also Pumps—Water pipes—Water 
requirements. 
Water requirements: 
in concrete road construction— 


delivery rate at full production by mixer. 247, 
248 
equipment —— for water supply. 272, 274 
for concrete mixers— 
gallons per bag of cement, 1-inch 
REE era ar es 
gallons per minute and day.-_____- 247, 248 


ena r 


194, 
99, 200, 202, 220, 246-248, 272, 273 
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Water requirements—Continued. Page 
in concrete road construction—Continued. 

for subgrade sprinkling ----._._______- 247, 248 

for wet earth curing...._...______- 202, 247, 248 

production losses from water trouble.... 194, 


197-200, 202, 220, 246-248 
see also Pumps—Water pipes— Water 
pressure requirements. 
of cement, see Cement (neat cement)—Ce- 
ment mortar. 


of concrete— 
factors affecting. _______- ae 
use of excess water, effects......_______- 249, 273 


see also Concrete mix- —Consistency— 
ys latices ra- 


of concrete mixers, see Water requirements 
(in concrete road construction). 
of wet earth curing, concrete pavements... 247, 248 
Water supply in concrete road construction, see 
Pressure hose — Pumps — Water 
pipes—Water pressure  require- 
ments— Water requirements. 
Water table: 
lowering, reduction of capillary moisture in 


(AO NE Aa eee 57 
relation to capillary moisture capacity of 
subgrade soils_ ARETE 157 
Water trucks, see Truck supply in concrete road 
construction. 
Water vapor as curing medium, concrete _____. 174-178 


Waterproofing of concrete see Ironite— Paraffin 
treatment—Tar treatment. 
Watershed area: 


effect upon rate of run-off___.__._.._ 253, 254, 257-259 
solutions for waterway area, various formu- 
las, watersheds of several streams... 258 

Waterway area, see Waterways. 
Waterways: . 

expenditures for, by cities, 1923___.._.......- 260 

formula, general, article by C. 8. Jarvis.... 253-259 

formulas, typical solutions____..........__-- 258 
Waving: 

of a paving mixtures, causes ---__- 6, 7, 87 


of pavements at center, disappearance of 
See 7 
Wear, wear tests: a 
French coefficient of wear, determination, 


i ins cae Kinceinn 21 
of concrete, effect of varying ratios of fine and 
coarse aggregate, research ________- 210 
of limestone aquregate (Ohio Post Road), test 
Ee 
of tires (motor vehicle), tests__........_.-- 163, 209 
see also Abrasion tests—Cushioning qualities 
of motor truck tires—Surface wear. 
Weather: 
effects upon concrete______-_.._- .. 14, 15, 21, 22, 210 


see also Freezing—Ice crystals—Rainfall— 
Temperature— Weathering. 
Weathering: f 
effect upon character of clay soils_. 138, 159, 180, 181 
weathering tests of lowa limestone as concrete 


ete inns ae pucabegtedes 210 
Weep holes in abutment walls of bridge, relation 
to earth pressure.-__....--.--..-.. 104-106 
Weighing: 
of concrete— 
A cinch me Sis cna at 243-245, 271, 272 
re 68, 121, 122 
of earth fills, pressure measurement-____ 24, 102-106 
of milk, Chicago dairy district____.__........ 108 
of motor trucks in 6-wheel truck tests_-_-__- 165, 166 
of subgrade soil test samples_-_______--__-- 34-38, 99 
Weighing bins and hoppers, concrete road con- 
struction.__.._...._- 241-245, 271, 272, 274 
Weighing platforms, r____._...____-..__---_--.-- " 
Weight, weights: 
gross weight of motor trucks (common car- 
riers)— 
definition-__.....-...__..-- tek teatiteiek kee 238 
license fee basis____......._.....-..--- 237-239 


lawful weights of motor truck loads, legisla- 
tion desired, Indiana 


0 SEE ae 228 
in test specimens (various) -___.____ 18, 21, 252 
index of consistency --_--_-__-__- 68, 121, 122, 136 
paraffin treated concrete______._.___.__. 252 
tar treated concrete. ____.__._____._____-- 252 


of fluid equivalents of earth pressures__ 102-104, 106 
of motor — (common carriers), license _ 
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Weight, weights—Continued. Page 
of soils- 
in earth fills, various soils and conditions 24, 
102, 103 
in test samples— 
determination of clay fraction, for- 


SRE Roa FEE 35 
drying to constant weight, tempera- 
ture used - 34-37 
rubber-cushioned weights, “use in ‘impact 
loading of concrete beams. - -_- 210 


surface weights, lifting by freezing soils, clays 
and sands compared. 143, 144, 162 
see also Load, loads—Sprung and unsprung 
loads—Weighing—Wheel loads 
also headings beginning Weight. 
Weight changes in concrete: 
relation to 
exposure to weather______- 21, 2% 
moisture content....______ 14 (fn. % "20-22, 21 
Weight method of proportioning, see Propor- 


tioning. 
Weight-mile of motor trucks (common carriers), 
license fee basis____- ; 237, 239 
3 eee le nee 
Wendover Cut-off, Utah_. sues C4190 


Werner, George (F. H. Jackson and George 
Werner), plate test of concrete 
consistency (report) -- 121-123, 136 

Wet burlap curing of concrete, see Burlap. 

Wet earth, wet sand: 


use in curing of cement caps___--- PE tae 42 
use in curing of concrete 
evaporation rate, pavement curing- 247 
experiments in semiarid climate____ 23, 206, 212 


miscellaneous r___..__-_..- si . 23, 
84, 206, 211, 212, 247, 248, 251, 274 
see also Water curing. 
Wet mix, see Concrete mix. 
Wetting of subgrades: 
by needle ice__.._____- aoe ... 141, 142 
by pavements.___- 141, 142, 150, 158 
during construction. 127, 128, 148-150, 156, 246-248, 271 
see also Subgrade construction. 
saturation method, — ide for concrete 
test slab_____-. poiactaksess ee 
Wheel, wheels: 
bull wheels, see Bull wheels. 
motor vehicle wheels— 


moment of inertia, research _- -- 209 
passages on pavements, method of 
recording --___- 1 


positions on paveme nts, research data 1-13; 

cover of No. 1 

rotation, effect, wind resistance tests _ 

truck wheels— 

acceleration and deceleration, meas- 

SEG ees TGS 129, 130 
distance from pavement edge, com- 

parison with passenger car wheels. 2-9, 


height of drop in impact tests of 
concrete pavements______._____. 153 
impact forces delivered by. research. 129, 
), 153, 163, 209, 211 
see also headings beginning Wheel. 
W heel loads: 
of motor trucks— 
application point (critical) on pave- 

| SERS SE See ee 3 
effects (relative) on concrete pavements, 

6 wheel and 4-wheel trucks__ 165-168, 184 
A a eae 165 
weights— 

distribution by 6-wheel design, in- 
increase of legal capacity -- 
in various tests. ..........-- 





on Maine highways___________.___- 45, 51 
relation to pavement design 
relation to tire width_._.______ 129, 165, 209 
see also Impact tests—Load, loads— Pres- 
sure (on subgrade soils)—Static 
load tests. 
Wheel platforms used in 6-wheel truck tests_._ 165, 166 
Wheel scrapers: 
comparison with fresnoes and elevating 


pane SEARS ES 25, 59, 60, 66 
miscellaneous r--_---__-- 25, 29, 59-61, 73, 80, 91, 274 
Wheel tax on aneter trucks, Illinois_-.......-__. 115 


Wheel tracks: i 
on bituminous pavements and abutting con- 


crete pavements. ................. 3 
superimposition at center of road, disappear- 

NO. GE WWI ve nn nocd cece ~xee 7 

White center lines, highway marking---__-..__- 7-9 
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White side lines (concrete shoulders) on —_ 
ways. ta “ze 8,9 


White Store clay, characteristics._.-____-_- 181 
Whitish soils, r ee 138, 181 
Widening of pav ements, “relief of traffic concen- 
tration iced silat cna dacatinea 2, 5, 6, 10, 11 
Width: 
of metalling, macadam roads, reduction in 
a ., Se 6 
of motor vehicles 
legal width.............-- seabaiebeioke 1 
over-all width 1 
relation to economy in use of street 
space ; -* “a 
of pavements 
maximum desirable- . 24,5 
minimum for’ safety, motor vehicle 
traffic 1, 2,4, 5 
relation of used width to apparent 
width 2, 9, 10-13 
relation to cracks, concrete pav ements 144 
relation to traffic distribution 1-13 
research, Highway Research Board 163 
of tires, see Tires 
Wigwag signals at grade crossings, A. E. 8. C. 
code . 135, 136, 162 
Williams and Hazen’s hydraulic tables, use, r 247 
Willite pavement, research 210 
Wind pressure 
on flat surfaces, equations. -. _ 208, 206 
on motor vehicles in wind-resistance tests 203- 
206, 209 


Wind resistance: 
of motor vehicles 
rolling plus air resistance, tables, r. to p 163 
tests, progress report by L. E. Conrad _ 203-206 
of swinging platform in wind resistance tests 
of motor vehicles. - - 203, 204 
Wind tunnel f 203, 204, 209 
Wind velocity 
measurement, method and apparatus 203-206 
relation to wind resistance of motor vehicles. 203-206 
Winter stock piling, concrete road contruction - 243 
Wire mesh reinforcement, see Concrete reinforce- 
ment 
Wisconsin Highway Commission, surface treat- 
ment of gravel roads (special-mix 


method) 40, 41, 211 
Wood forms for molding concrete, ‘relation to 
strength of concrete 212 
Wood posts for guardrails, preservative treat- 
ment, research " 209 
Wood subbase for concrete test sl: ib- bee ae 
Workability of conc rete 
definitions, “works ibility’’ and ‘“‘con- 


sistency” 


121 
factors affecting ; “SM, 121, 136, 200, 249, 273 


measurement, research . 210 
penetration test, Pearson and Hitchcock, r-- 121 
relation to 
curing, research : AR 
proportioning of fine aggregate by 
inundation, research _ ___-. 211 


see also Concrete mix—Consistenc y ‘(of con- 
crete)— Plate test. 
Writing (technical), principles 69-72 
Wyoming State Highway Department, snow 
obstructions, prevention, research 208 
Y 
Yardages: 
for curing at full production, concrete pave- 


ments 7 
of concrete pavement construction in United 

States, annual yardage 7 194 
on elevating grader-wagon tater various 

wagon outfits 3 25-27, 


33, 61- 63, 65, 78-80 
Yards, plants, for material handling, see Mate- 
rial handling, concrete road con- 
struction. 


Yellow: 

definitions, A. E. 8. C. traffic signals code_... 135, 
36, 162 
significance as traffic signal___- "134 
Yellow and yellowish soils, r : 96, 97, 138, 149, 181 
Yield of drainage basins, formulas . ....- 253-259 

Yield point of steel reinforcement, concre’e pave- 
ments. evcoate Ae ae 
Young, C. R., stresses in skew are ches, r a S 185 

Z 


Zanesville, Ohio, see Ohio Post Road. 
Zones, see Mileage zones—Rate zones—'Traffic 
zones. 
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